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State of Connecticut

Department of Energy & Environmental Protection
Remediation Division

79 Elm Street

Hartford, CT 06016-5127

Attn:  Gil Richards

RE: United Technologies Corporation
Pratt & Whitney Division
Post-Remediation Maintenance and Monitoring
F&H Buildings, Pratt & Whitney East Hartford, Connecticut
LEA Comm. No. 88UT136

Dear Mr. Richards:

In accordance with Appendix B and C of the document entitled Remedial Action Work Plan and
Request for Variance Engineered Control of Polluted Soils, F& H Buildings Remediation Project,
approved by the Department of Energy and Environmental Protection (CT DEEP) on June 8,
2005, and the Modified Monitoring Program for F&H Buildings Remediation Project approved
by CT DEEP on March 30, 2012, attached please find the 2012 Annual Post-Remediation
Maintenance and Groundwater Monitoring Report for F&H Buildings. The maintenance and
monitoring activities were initiated following the December 6, 2006 completion of remediation
activities at F&H Buildings.

If you should have any questions or comments, please contact me at (860) 410-3028 or Joe Tota
of United Technologies Corporation at (860) 728-6510.

Sincerely,

LOUREIRO ENGINEERING ASSOCIATES, INC.

__________‘_’_,,;,/i_, — \
David Fiereck, P.E., L.E.P.
Vice President

Attachment

ce: Maurice Hamel, CT DEEP
Juan Perez, EPA
Lauren Levine, UTC
Joseph Tota, UTC
John Wotus, P&W
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1 INTRODUCTION

United Technologies Corporation (UTC)/Pratt & WIeyn retained Loureiro Engineering
Associates, Inc. (LEA) to perform the post-remeadmat groundwater monitoring and
maintenance activities associated with the remiediabf polychlorinated biphenyl (PCB)
contaminated concrete and soil at areas underlfhegformer F&H Buildings (herein after
referred to as the “Project Area”) at the UTC/P&tWhitney manufacturing facility in East
Hartford, Connecticut (herein after referred totlaes “Site”). The remediation of concrete and
soil underlying the Project Area was undertake®B/Pratt & Whitney on a voluntary basis in
accordance with the document entitiRémedial Action Work Plan and Request for Variance
Engineered Control for Polluted So{RAWP), approved by the Connecticut Department of
Energy and Environmental Protection (CT DEEP) oneJ®&, 2005. The F&H Buildings
Remediation Project was completed on December@;.20

The following report has been prepared in accordamith the Post-Remediation Groundwater
Monitoring Plan and the Post-Remediation Mainteeaand Monitoring Program, which are
included as Appendix B and C, respectively, of @ieDEEP approved RAWP and the Modified
Groundwater Monitoring Program approved by CT DEEPMarch 30, 2012. The specific
intent of the Modified Groundwater Monitoring Pragr is to continue to assess the
effectiveness of the installed engineered contiidlis report presents the 2012 annual summary
of post-remediation groundwater monitoring and reaance monitoring of the engineered
control.

As detailed in Section 5, no PCBs were detecteghynof the groundwater samples collected in
2012. The absence of detectable concentrationrBGBs in groundwater indicates that the
remediation activities performed to date have beéfective in eliminating PCBs as a

groundwater contaminant source.

The detected concentration of each of the constisuef concern for the Project Area was below
the default, numeric Surface Water Protection @atdSWPC), Residential Volatilization
Criteria (RVC) and Industrial Volatilization Criter (IVC) of the Remediation Standard
Regulations (RSRs) for the annual monitoring ewemiducted in 2012.
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2. LOCATION AND SITE DESCRIPTION

The UTC/Pratt & Whitney East Hartford manufacturfagility is located at 400 Main Street in
East Hartford, Connecticut. A Site Location Mappiesented as Figure 2-1. The facility
encompasses approximately 769-acres of contiguama. | Pratt & Whitney initiated aircraft
engine manufacturing operations in East Hartfordactember 1929. Current operations are
conducted in an approximate four million squaret foomplex and include administration and
management, manufacturing, testing, research anelagement and ancillary services. All of
these activities take place in the western portiotihe 769-acre property.

The Rentschler Airport and the Klondike Area occtipy eastern portion of the Site. UTC/Pratt
& Whitney previously used these two areas as godiand a storage/testing area, respectively.
On the northern end of the Airport is a 75-acretiporof the Site that was given to the State of
Connecticut and subsequently developed as a foatalium (Rentschler Field). The F&H
Buildings Project Area is located in the northeantipn of the Site and is approximately 864,000
square feet in size.
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3. BACKGROUND

Several investigations have been conducted atdtibty. Between June 2002 and September
2003, LEA conducted a comprehensive Phase I/Pi&dease 1l Investigation in the vicinity of
F&H Buildings. This investigation was undertaken @ voluntary basis to assess the
environmental issues associated with the demoldioiR&H Buildings, which was conducted in
2005 and 2006. Additional information pertaining site background and previous
environmental investigations can be found in theWRA and in the report entitie@emedial
Action Report - F&H Buildings Remediation ProjéBA Report) prepared by LEA in January
2007 and submitted to the United States Environatdntotection Agency (EPA) and the CT
DEEP on February 2, 2007.

The overall remedial action objective of the atidg that were conducted within the Project
Area between August 2005 and December 2006 wabysiqally remove, via excavation and
off-site disposal, concrete containing total PCBiaantrations in excess of 10 milligrams per
kilogram (mg/kg) and all soil containing total P€Bncentrations in excess of 25 mg/kg and the
installation of an engineered control over a portod the Project Area with soil remaining with a
total PCB concentration in excess of 10 mg/kg. aflditional remedial objective for this project
was to meet tabulated numeric criteria of the RSRsr the areas outside of the engineered
control, the additional remedial action objectivasmto meet the Residential Direct Exposure
Criteria (RDEC) for PCBs for soils within 4-feet tife final grade, the Industrial/Commercial
Direct Exposure Criteria (IDEC) for PCBs for soisthin inaccessible locations and the GB
Pollutant Mobility Criteria (GB PMC) for soils abevhe seasonal high water table.

The remedial action objectives also included th@l@amentation of institutional controls to
ensure the long-term protectiveness of the remedife institutional controls consist of an
Environmental Land Use Restriction (ELUR) to enstire affected area will not be used for
residential purposes and to prohibit excavatiorargas deemed environmentally isolated and
inaccessible and insure that the engineered contllatot be disturbed.

Following the excavation and construction actigtiehe entire Project Area was restored to be
used as a storage area. As part of the restoraimoangineered control was installed within the
former Hydraulic Press Area, which contained sathva residual PCB content of greater than
10 mg/kg. The engineered control consists of adl@hickness high-density polyethylene liner,
which was overlain by a minimum of 18-inches of mydar fill, which was overlain by a
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minimum of 3-inches of process aggregate, and awerby a minimum of 3-inches of
bituminous pavement. Four permanent survey mankerge placed at the four corners of the
engineered control to delineate the limits of thgieeered control.

Post-remediation groundwater sampling of monitoringlls installed in and immediately
surrounding the Project Area was conducted on ateylya basis from June 2007 through
December 2011. On March 30, 2012, CT DEEP graapmoval to modify the groundwater
monitoring program for F&H Buildings (the Projecte®). The modifications to the monitoring
program included a reduction in the monitoring freacy from quarterly to annually and the
discontinued sampling of monitoring wells FB-MW-(EB-MW-02, HB-MW-04, HB-MW-05
and HB-MW-06. In addition, the modified prograngué@ed the installation and monitoring of
one additional monitoring well (HB-MW-08) immeditedowngradient of the engineered
control. A copy of LEA’s proposed Modified Groundigr Monitoring Program and CT
DEEP’s approval letter is provided in Appendix AConsequently, a total of one monitoring
event was completed in September 2012. Semi-aringpéctions of the engineered control
have been conducted since June 2007 and were dechjphe2012 during the months of March
and September.
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4. GROUNDWATER MONITORING

Groundwater monitoring activities were performedagtordance with subsection (f) of Section
22a-133k-3 of the RSRs. The groundwater monitopian detailed in Appendix B of the
RAWP and Appendix R of the RA Report was designed terdene:

» the effectiveness of soil remediation in preventiongher pollution of groundwater by
substances from the release area,;

» the effectiveness of any remediation taken to elat@ or minimize identified health or
safety risks associated with such release;

» whether applicable surface-water protection catamd volatilization criteria have been met;
and

* whether any contaminant plumes emanating from tbhdyzt area interfere with existing use
of the groundwater for a drinking water supply oithwany other existing use of the
groundwater, including but not limited to induskrigricultural or commercial uses.

In May 2007, a total of six groundwater monitorimglls (FB-MW-01, FB-MW-02, and
HB-MW-04 through HB-MW-07) were installed within @raround the F&H Buildings Project
Area. The locations of these monitoring wells depicted on the Site Plan included as Figure
4-1 of this report. In accordance with the modifgroundwater monitoring program approved
by the CT DEEP on March 30, 2012, one additionahitooing well (HB-MW-08) was installed
immediately downgradient of the engineered cortvatontinue to monitor groundwater quality
in August 2012. Other modifications to the grountewamonitoring program included a
reduction in the monitoring frequency from quasté¢d annually and the discontinued sampling
of monitoring wells FB-MW-01, FB-MW-02, HB-MW-04, BtMW-05 and HB-MW-06.
Consequently, a total of one monitoring event wasmgeted in September 2012, which
included the collection of groundwater samples frononitoring wells HB-MW-07 and
HB-MW-08. Semi-annual inspections of the enginderentrol continued to be conducted on a
semi-annual basis and were completed in March apde$ber of 2012. The next scheduled
cap inspection will be performed in March 2013 #&mel next scheduled groundwater monitoring
event will be performed in September 2013.
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4.1 Description of Well Installation and Development Activities

In accordance with the CTDEEP approved modifiedigdwater monitoring plan for the Project
Area, one additional monitoring well, HB-MW-08, wasstalled immediately downgradient of
the engineered control. Monitoring well HB-MW-0&svinstalled by LEA personnel on August
2, 2012 using direct push drilling methods in gaheccordance with LEA Standard Operating
Procedure (SOP) ID #10007 entitlethstalling and Developing Monitoring Wells and
Piezometers

The direct push method consisted of using a hydréaimmer head to push a 3.25-inch diameter
core barrel to a depth determined by prior macre-campling methods. Once the target depth
was reached, a ten foot section of 1.5-inch diam@&teoprobe pre-packed 0.010-slot PVC
screen attached to polyvinyl chloride (PVC) riseaswset into the base of the borehole. The
annular space around the screen was then backiiitdNo. O silica sand to three feet above the
screen. A seal of hydrated bentonite grout was thade from the top of the No. 0 sand to just
below the ground surface. A flush-mounted alumimarad-box was installed on the top of the
well, and a 2-foot by 2-foot concrete pad was kanttund the road-box. The boring log and well
completion log for HB-MW-08 is provided in Appendis

The new monitoring well was developed on Augus2@l2 to remove fine sediment from the
well, screen openings, and filter pack and to fiatéd flow to the well. Development procedures
included pumping and surging using a surge bloak @mtinued until the turbidity of water

produced from the well was below specified criteaad until physical parameters (pH,
temperature, and conductivity) stabilized. Deveilept criteria are specified in the LEA SOP
ID #10007 entitledinstalling and Developing Monitoring Wells and Fiezeters.

Copies of the field paperwork documenting the iltetian of the monitoring well and well
development activities are provided in Appendix C.

4.2 Description of Groundwater Monitoring Activities

In January 2012, groundwater from monitoring weB-MW-05 was collected and re-sampled
for analysis for total and hexavalent chromium éoify an elevated total chromium result that
was reported during the December 2011 samplingteMaraddition, groundwater samples were
collected during one annual monitoring event consolein September 2012 from two
groundwater monitoring wells (HB-MW-07 and HB-MW-08Groundwater samples collected
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as part of the September 2012 annual sampling evemrat sent under chain of custody control to
Accutest Laboratories (Accutest) of Marlborough, deiechusetts and were analyzed for the
following parameters: PCBs by EPA Method 8082; titdarganic compounds (VOCs) by EPA
Method 8260B; Connecticut Extractable Total PetroieHydrocarbons (CT ETPH) by the CT
DEEP approved method; and total metals (arseniiyrba cadmium, chromium, copper, lead,
mercury, nickel, selenium, silver, and zinc). bidaion, one duplicate sample, one trip blank
sample, and one equipment blank sample were amhly@epies of field paperwork are included
as Appendix C and copies of laboratory reportdgrarieided in Appendix D of this report.

4.3 Groundwater Elevations

Depth to groundwater was measured in all seven tovamg wells on an annual basis using an
electronic water level indicator. Groundwater lsveere measured to the nearest 0.01 foot.
Water level measurements were collected by LEA ept&nber 6, 2012. It is noted that
monitoring well HB-MW-04 was destroyed during apaving effort. However, the modified
monitoring program does not require groundwaterpdeng at this location and the existing
network of monitoring wells is adequate to deteengroundwater flow direction across the
Project Area. Groundwater-level information wasdiso evaluate groundwater flow directions
and horizontal hydraulic gradients in the uppertipar of the unconsolidated aquifer. A
generalized groundwater contour map from the Sdper®2012 monitoring event is included as
Figure 4-2.

4.3  Quality Assurance and Quality Control Procedures

During the course of the 2012 post-remediation mooimg, a variety amount of information was
obtained for the Project Area including analytioddta for groundwater samples; field
measurements; sample tracking forms; and other rdeotation associated with sample
collection and analysis. Ensuring that the dateegeted during the post-remediation monitoring
was of sufficient quality to meet the data quatibjectives (DQOSs) for the project, performance
and documentation of quality assurance/quality mdfiQA/QC) procedures for field and office

activities was essential. The following DQOs wateveloped for the Post-Remediation
Groundwater Monitoring Program for the Site:

» Samples collected were of sufficient quality andamfity to assess the groundwater
conditions at the Site.
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» Data obtained were of sufficient quality and quignto support a regulatory compliance
determination.

« Data were sufficient to determine handling and akspp requirements for purged
groundwater and decontamination solutions generadeding the post-remediation
groundwater monitoring activities.

The various types of QA/QC procedures used to enthat the quality of data generated during
the investigation would be sufficient to meet th@@s for the project included the analysis of
trip blank samples, equipment blank samples, aid 8uplicate samples. A detailed description
of the methods employed to collect and analyzeetlg@s/QC samples is provided in Appendix
E

All data generated during 2012 post-remediatiorugdwater sampling were analyzed using the
CT DEEP Reasonable Confidence Protocols (RCPskhniie enhanced analytical procedures
based on the respective EPA or other appropriateods. The RCPs provide specific QA/QC
requirements that the laboratory must follow duramglysis of environmental samples. QA/QC
information provided by laboratories using the R@Bthods was assessed and evaluated in
accordance with the guidelines for performing D&aality Assessments (DQAs) and Data
Usability Evaluations (DUEs). A further explanatiof the DQA and DUE process and a
discussion of the results of the DQA and DUE amvigled in Appendix E.
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5. GROUNDWATER QUALITY
5.1 Summary of Analytical Data

A total of four groundwater samples (including @huplicate groundwater sample collected from
monitoring well HB-MW-08) were collected in 20120ne of the four samples was collected
from monitoring well HB-MW-05 in January 2012 torifg total chromium results previously

reported during the December 2011 sampling evexitsummary of sampling and analytical

information is included as Table 5-1. A summarycohstituents detected in groundwater is
provided as Table 5-2. The following is a summairgnalytical results for each constituent of
concern.

Polychlorinated Biphenyls: No PCBs were detected in the three groundwater lesntipat were
collected for analysis in 2012.

Volatile Organic Compounds: Only one VOC, 1,1,1-trichloroethane (TCA), was nged in
the groundwater samples collected from monitoringll WAB-MW-08 and its duplicate at
concentrations of 4.8 micrograms per liter (ugdl &.9 pg/l, respectively.

Total Petroleum Hydrocarbons. CT ETPH was reported in groundwater collected from
monitoring wells HB-MW-07 and HB-MW-08 at concerttoas of 0.0830 milligrams per liter
(mg/l) and 0.0979 mg/l, respectively. Itis notedt CT ETPH was not reported above reporting
limits in the duplicate sample collected from morninng well HB-MW-08.

Metals: Total chromium was the only metal detected abopenteng limits in monitoring well
HB-MW-05 at a concentration of 0.0274 mg/l. Th@acentration was significantly lower than
the concentration of 1.59 mg/l reported during Erezember 2011 sampling event. Hexavalent
chromium was not detected above laboratory reppiimits in monitoring well HB-MW-05.
Barium was the only metal detected above repodimgs in groundwater samples collected
from monitoring wells HB-MW-07 and HB-MW-08 at cagrtrations ranging from 0.0695 mg/I
to 0.0888 mg/l.

52 Data Quality Assessment and Data Usability Evaluation

All data were evaluated with respect to qualitydoynducting a DQA and DUE in accordance
with the methodology described in the November 2@0idlance document entitleBgasonable
Confidence Protocolsand presented in more detail in the May 2009 docunentitled
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Laboratory Quality Assurance Quality Control, Dat@uality Assessment, Data Usability
Evaluation Guidance DocumenBoth documents were revised in December 2010e DQA
was performed to assess the quality of the analytata in each laboratory analytical report
package.

QA/QC issues identified during the DQA processudeld:

* Results for Laboratory Control Sample (LCS) for VMGutside the accepted range of
variability;

* Recovery for surrogates was outside the acceptegeraf variability for PCBs in a single
equipment blank sample.

After the laboratory analytical data were evaluatadng the DQA, a DUE was performed. The
DUE took into account the following:

» the site-specific conceptual site model (CSM);

» knowledge of the contaminant types, concentratiand,distribution;

» objectives for the data collection effort and theended use of the data (i.e. the DQOSs); and
» results from field QA/QC sampling.

The DQA worksheets are provided in Appendix E. TH@A resulted in identifying data for
which the quality could potentially affect its usedecision-making.

The QA/QC deficiencies identified do not pertainatty of the primary constituents of concern
for the Project Area. Taking into considerationltiple lines of evidence, results from the DUE
indicated that the data generated during 2012 wseadble for the intended purpose. A more
detailed discussion of the DQA and DUE resultsicduded in Appendix E.

53 Observed Trendsin Groundwater

Trend graphs were generated for selected const#wesing data collected from monitoring well
HB-MW-07 from June 2007 through September 2012endrgraphs are included in Appendix
F. It should be noted that in the generation afstituent concentration graphs, a value of one
half of the reporting limit was established for ginang in each instance where a particular
constituent or compound was reported as a non{deteata trends for the past six years are
discussed by analytical group in the paragraphsahel
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Polychlorinated Biphenyls: PCBs have not been detected in groundwater sansplescted
during the post-remediation groundwater monitopnggram. However, it should be noted that
the reporting limit for total PCBs for all of theayindwater samples collected during 2008 was
above the default, numeric SWPC of fgl. PCBs were not detected during 2009, 20101201
or 2012 with reporting limits in the range of 042§/l to 0.31 pgl/l.

Total Petroleum Hydrocarbons: CT ETPH has been detected fairly consistently in
groundwater samples collected from monitoring wé-MW-07. No discernable upward or
downward trends were observed for CT ETPH baseahatytical data for this monitoring well.

Volatile Organic Compounds: During 2012, no VOCs were detected above laboyato
reporting limits in the groundwater sample colleicteom monitoring well HB-MW-07, although
this well historically has contained various VOGs¢race concentrations (less than 7 pg/l).

Metals: In 2012, barium was detected in the groundwaterpgarmollected from monitoring
well HB-MW-07 at a concentration of 0.0888 mg/l,iatis consistent with previous results.

A trend graph for total chromium concentrations groundwater samples collected from
monitoring well HB-MW-05 is provided to show thdtet elevated concentration of chromium
reported in December 2011 was notably higher th@arcentrations typically detected in this
monitoring well. The December 2011 is considerednaalous as confirmed by the additional
sample collected from this location in January 201&s indicated in the sections above,
monitoring well HB-MW-05 is no longer sampled agtpaf the F&H Buildings Monitoring
Program.

54 Evaluation of Results Relativeto the RSRs

Groundwater analytical results obtained for the 2Qdost-remediation monitoring were
compared to the default numeric criteria of the RSRhese criteria were established to protect
existing uses of groundwater, surface water qualitere groundwater plumes discharge into
water bodies, and air quality from the effects apers emanating from VOCs present in
contaminated groundwater.

According to the Ground Water Quality Classificatidata-layer in the most recent CT DEEP
Geographic Information system (GIS) database, ghoater beneath the Site and surrounding
areas is designated as “GB”. According to the CHEP Water Quality Standards (Ground
Water Quality Standards Effective April 12, 199§)poundwater classified as GB is presumed
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not suitable for human consumption without treattndn “GB” groundwater quality areas, the
groundwater protection aspect of the RSRs is dedida preserve water quality to permit the
existing uses of groundwater and prevent furthegrattation of groundwater quality. No
specific Ground Water Protection Criteria (GWPCisexfor groundwater in GB areas.

The groundwater analytical data collected from Breject Area have been compared to the
default numeric SWPC, RVC and IVC. For comparapueposes, the analytical data were also
evaluated relative to the draft VC listed in fi@posed Revisions — Connecticut’'s Remediation
Standard Regulations - Volatilization Critergroposed by the CT DEEP in March 2003. If
finalized, the draft VC will apply to groundwaterithin 30 feet of the ground surface or a
building.

The groundwater data were compared to both the RMCIVC, as a draft ELUR prohibiting the
use of the Site for residential purposes has bebmited to the Connecticut DEEP but has not
been reviewed or approved. There were no exceedarig¢he current or 2003 proposed RVC or
IVC or SWPC for groundwater data obtained durirgg2812 groundwater sampling event.

54.1 Compliance Deter mination
This groundwater monitoring program has been desigo determine:
» the effectiveness of soil remediation in preventimgher pollution of groundwater by

substances from the release area;

* the effectiveness of any remediation taken to elat@ or minimize identified health or
safety risks associated with such release;

» whether applicable surface-water protection catemnd volatilization criteria have been met;
and

* whether any contaminant plumes emanating from tbhdyzt area interfere with existing use
of the groundwater for a drinking water supply oithwany other existing use of the
groundwater, including but not limited to indusktrgricultural or commercial uses.

PCBs, VOCs, and total metals were reported at cdratéons that were less than SWPC, RVC
and IVC during the 2012 annual monitoring event.
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6. MAINTENANCE MONITORING
6.1 Monitoring Requirements

The post remediation maintenance program for tlggnerered control was developed to ensure
that the structural integrity, design permeabilégd effectiveness of the engineered control will
be maintained. This maintenance program was dpgdlto:

- periodically inspect the engineered control,

+ identify measures to be taken to prevent run-onraneoff of stormwater from eroding or
otherwise damaging the engineered control; and

- identify measures to be taken to correct the effectany settling, subsidence, erosion or
other damaging events or conditions.

The engineered control and the area surroundingrigeeered control were inspected in March
and September 2012 in the following areas:

Signs of erosion.

Signs of settling.

Signs of ponding and run on.

Damage to the pavement.

Permanent Survey Markers for the Engineered Cantrol
Monitoring well network.

I S o

The completed Post-Remediation Maintenance Momigoidorms are included in Appendix G of
this report.

6.2 Summary of Maintenance Monitoring Activities

During the March 2012 inspection, small cracks he pavement were observed within the
engineered control area. The pavement in thisiaresed to prevent migration of rainwater and
surface water into underlying soil. In April 201tRe cracks within the engineered control area
were filled and sealed. No deficiencies were idiedt during the September 2012 cap
inspection.
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7. CONCLUSIONS

One annual groundwater monitoring event was perdrrm 2012 for the Project Area in
accordance with Appendix B and Appendix C of theVIRA (LEA, 2004) and the Modified
Groundwater Monitoring Program approved by CT DEEPMarch 30, 2012. No PCBs were
detected in any of the groundwater samples colleated analyzed in 2012. The continued
absence of PCBs in groundwater indicates thateteediation activities within the Project Area
have been effective in eliminating PCBs as a grawater contaminant source.

The detected concentration of each of the constisuef concern for the Project Area was below
the default, numeric Surface Water Protection @QatdSWPC), Residential Volatilization
Criteria (RVC) and Industrial Volatilization Criter (IVC) of the Remediation Standard
Regulations (RSRs) for the annual monitoring ewemiducted in 2012.

In December 2011, total chromium was detected innitoong well HB-MW-05 at a
concentration of 1.59 mg/l, which is significanttygher than previous detections of total
chromium reported in this monitoring well or withthe Project Area. Although there is no
default, numeric SWPC established for total chramithe concentration may be compared to
the criteria established for hexavalent chromiurd10 mg/l) and trivalent chromium (1.2 mg/l),
of which the total chromium concentration in monitg well HB-MW-05 exceeds both. This
monitoring well was re-sampled in January 2012tédal chromium to confirm the December
2011 total chromium result. The concentration aiflt chromium reported from the January
2012 sampling event was 0.0274 mg/l, which is iast with previous detections leading to
suggest that the concentration of 1.59 mg/l repomeDecember 2011 represents a laboratory
error. Additionally, hexavalent chromium was netetted above laboratory reporting limits in
this monitoring well.

Maintenance monitoring inspections were conduateMarch and September 2012 to evaluate
the conditions of the engineered control. Durihg tMarch 2012 inspection cracks were

observed in the asphalt pavement within the engitkeeontrol area. In April 2012, the cracks

were filled and sealed as a corrective action. delficiencies were noted during the September
2012 inspection. Additional inspections and cdivec action measures, if necessary, will

continue to be implemented as part of the 2013 rea@amce and monitoring program.

16ureiro

Engineering « Construction » EH&S « Energy » Waste
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Table5-1
SUMMARY OF SAMPLING AND ANALYTICAL INFORMATION
Pratt & Whitney, East Hartford, Connecticut
2012 F& H Buildings Annual Groundwater Monitoring Report

[Gureiro

Engineering » Construction « EH&S ¢ Energy * Waste

Printed on 11/16/2012

Sample Information Analysis Information
. Sampled Sample| LEAAnalyt. Volatile | Semivolatile - Pesticides/ . Miscellaneous
Location ID Sample ID Sample Date Interval (ft) Class Lab. Organics Organics Herbicides PCBs Fuelg/Oils Metals Analyses
HB-MW-05 1249871 01/31/2012 4.80- 14.80 GWS X
HB-MW-07 1263255 09/06/2012 5.00 - 15.00 GWS X X X
HB-MW-08 1263256 09/06/2012 7.00 - 17.00 GWS X X X
HB-MW-08 1263257 09/06/2012 7.00 - 17.00 GWS X X X
Page 1 of 1




Table5-2

SUMMARY OF CONSTITUENTSDETECTED IN GROUNDWATER
Pratt & Whitney, East Hartford, Connecticut
2012 F& H Buildings Annual Groundwater Monitoring Report

L

Engineering * Construction ©

P

oureiro

EH&S e Energy * Waste |

Location ID HB-MW-05 HB-MW-07 HB-MW-07 HB-MW-08 HB-MW-08 HB-MW-08 HB-MW-08
Sample ID 1249871 1263255 1263255 1263256 1263256 1263257 1263257
Sample Date |01/31/2012 09/06/2012 09/06/2012 09/06/2012 |09/06/2012 09/06/2012 09/06/2012
Sample Time [13:32 11:07 11:07 12:17 12:17 12:17 12:17
Sample Depth|4.80' - 14.80 5.00' - 15.00 5.00' - 15.00 7.00'-@7.0 {7.00"-17.00 7.00'-17.00 7.00'-17.00
Laboratory ACTM ACTM ACTM ACTM ACTM ACTM ACTM
Lab. Number |MC7631-1 MC13780-4 MC13780-5 MC13780-6 |MC13780-7 MC13780-8 MC13780-9

Constituent Units

Date Metals Analyzed - 02/03/2012 09/10/2012 09/10/2012 09/10/2012

Date Organics Analyzed - 09/12/2012 09/12/2012

Date Physical Analyzed - 09/11/2012 09/10/2012

Barium (unfiltered) mg/L 0.0888 0.0699 0.0695

Chromium, Total (unfiltered) mg/L 0.0274

Total Petroleum Hydrocarbons (CT ETPH) mg/L 0.0830 0.0979

1,1,1-Trichloroethane ug/L 4.8 4.9

Printed on 11/16/2012

Page 1 of 1
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Loureiro Engineoring Associates, Inc.

February 24, 2012

State of Connecticut

Department of Energy and Environmental Protection
Remediation Division

79 Elm Street

Hartford, CT 06016-5127

Attn: Maurice Hamel

RE: Proposed Modifications to F&H Buildings Groundwater Monitoring Program
UTC/Pratt & Whitney, East Hartford, Connecticut Facility
LEA Comm. No. 88UT045

Dear Mr. Hamel:

On behalf of United Technologies Corporation (UTC), post-remediation groundwater monitoring
is being conducted by Loureiro Engineering Associates, Inc. (LEA) to demonstrate the
effectiveness of polychlorinated biphenyl (PCB) remediation of soil and concrete at areas
underlying the former F&H Buildings (herein after referred to as the “Project Area™) at the
UTC/Pratt & Whitney manufacturing facility in East Hartford, Connecticut (herein after referred
to as the “Site Area”). Analytical results from the last nineteen consecutive quarterly monitoring
events indicate that the Residential Volatilization Criteria (RVC) and Industrial/Commercial
Volatilization Criteria (IVC) have been met for all constituents of concern. Exceedances of the
Surface Water Protection Criteria (SWPC) were noted in six of the quarterly sampling events,
however, an evaluation with respect to the default, numeric SWPC is not appropriate for the
Project Area since multiple down gradient wells exist which will be used to assess compliance
for the entire Site at a later date. As such, we are requesting approval on behalf of UTC/Pratt &
Whitney for a reduction in the groundwater monitoring program. Information supporting a
reduction in the groundwater monitoring program is presented herein.

Remediation Summary

The remediation of concrete and soil underlying the Project Area was undertaken by UTC/Pratt
& Whitney on a voluntary basis in accordance with the document entitled Remedial Action Work
Plan and Request for Variance Engineered Control for Polluted Soil (RAWP), approved by the
Connecticut Department of Energy and Environmental Protection (CTDEEP) on June 8, 2005.
The remediation included the excavation and off-site disposal of concrete containing total PCB
concentrations in excess of 10 milligrams per kilogram (mg/kg) and all soil containing total PCB
concentrations in excess of 25 mg/kg. An engineered control (consisting of a 40-mil thickness
high-density polyethylene liner, 18-inches of granular fill overlain by a minimum of 3-inches of
process aggregate, and a 3-inch of bituminous pavement surface cover) was installed over a

100 Northwest Drive » Plainville, CT 08082 « 860.747.6181 « Fax B60.747.8822 » www.LoureiroEngineering com
An Employee Owned Company



State of Connecticut
February 24, 2012
Page 2 of 3

portion of the Project Area where PCBs in soil continued to exceed 10 mg/kg. Remediation of
the Project Area was completed on December 6, 2006.

Post-Remediation Groundwater Monitoring

Post-remediation groundwater monitoring began in June 2007 to verify the adequacy of the
remediation and long-term effectiveness of the engineered control. Six monitoring wells
(FB-MW-01, FB-MW-02, and HB-MW-04 through HB-MW-07) located within and
immediately surrounding the Project Area are currently sampled on a quarterly basis in
accordance with the Post-Remediation Groundwater Monitoring Plan (included as Appendix B
of the CTDEEP-approved RAWP). Monitoring well locations are depicted on the attached
Figure 1.

Groundwater samples from all six monitoring wells are analyzed on a quarterly basis for PCBs
by United States Environmental Protection Agency (EPA) Method 8082; volatile organic
compounds (VOCs) by EPA Method 8260B; Connecticut Extractable Total Petroleum
Hydrocarbons (ETPH) by the CTDEEP approved method; and total metals (arsenic, barium,
cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc). Reports
documenting the post-remediation groundwater monitoring are submitted to CTDEEP on an
annual basis.

PCBs have not been detected in any of the groundwater samples analyzed during the post-
remediation groundwater monitoring program. Low concentrations of chlorinated VOCs, ETPH
and total metals have been detected in groundwater samples on an intermittent basis since the
start of post-remediation groundwater monitoring. As indicated by attached summary table,
there have been no exceedances of the applicable Connecticut Remediation Standard Regulations
(RSRs) criteria with the exception of exceedances of the default, numeric SWPC. Exceedances
of the default, numeric SWPC were noted for one or more of the following: arsenic, copper, and
tetrachloroethylene, in 6 of the 19 quarterly sampling events. However, an evaluation with
respect to the SWPC is not appropriate for the Project Area since multiple down gradient wells
exist which will be used to assess compliance for the entire Site at a later date

Groundwater Monitoring Program Reduction

A reduction in the groundwater monitoring program to determine the cap effectiveness is being
proposed in response to the nineteen consecutive quarters of compliance with the applicable
RSRs criteria and the absence of any increasing trends for the constituents of concern. The
reduced monitoring plan would include annual sampling of existing monitoring well (HB-MW-
07) and a proposed additional monitoring well that will be installed immediately downgradient
of the engineered control. The location of the proposed additional monitoring well is identified
on Figure 1. Although there were no exceedances of the GB Pollutant Mobility Criteria (GB
PMC) noted for VOCs, ETPH, and metals within the engineered control area, all future
groundwater samples from the two monitoring wells described above are proposed to be
analyzed for PCBs, VOCs, and ETPH to continue to assess the cap’s effectiveness. Visual
inspections will be performed on a semi-annual basis.



State of Connecticut
February 24, 2012
Page 3 of 3

An annual monitoring frequency is considered more than adequate for two reasons. First,
groundwater flowing from the Project Area is captured by the basement dewatering pumps
located in G Building, which operate at a typical combined flow rate of approximately 120,000
gallons per day. These pumps have operated for many years and will continue to operate for the
foreseeable future. Extracted groundwater is treated and discharged to sanitary sewer in
accordance with Pratt & Whitney’s State Pollutant Discharge Elimination System (SPDES)
Permit. If a new release to groundwater occurred as a result of damage to the engineered control,
the release would be captured by the basement dewatering pumps prior to reaching the
downgradient receptor of concern (i.e. Willow Brook). Second, the nearest downgradient
receptor of concern is Willow Brook, which is located over 1,200 feet from the Project Area.
Based on an average linear groundwater flow velocity of 2.2 feet per day, the estimated
timeframe for contamination to reach Willow Brook (in the absence of basement dewatering) is
approximately 1.5 years. This estimate does not factor contaminant retardation, which would be
significant for the constituents of concern in soil beneath the engineered control. Therefore, a
new release would be detected well in advance of reaching Willow Brook with an annual
groundwater monitoring frequency. In addition, visual inspections will be completed on a semi-
annual basis to confirm the integrity of the engineered control.

The last groundwater monitoring event for 2011 was completed on December 8, 2011. As such,
we are proposing to conduct the next monitoring event in December 2012. Subsequent
monitoring events would be conducted in accordance with the proposed reduction in
groundwater monitoring frequency upon approval by the CTDEEP.

Based all of the data accumulated for the Project Area, the revised monitoring plan is considered
adequate to confirm that the engineered control continues to prevent further impacts to
groundwater quality. As such, we are requesting your approval of the proposed reductions to the
groundwater monitoring program.

Should have any questions or comments regarding this submission or any other aspect of the
project, please contact me at 860-410-3028.

Sincerely,

LOUREIRO ENGINEERING ASSOCIATES, INC.

David Fiereck, P.E., LEE.P.
Vice President

Attachments

cc: Joseph Tota, UTC



Connecticut Department of

ENERGY &
ENVIRONMENTAL MARCH 30, 2012
PROTECTION

APPROVAL
Joseph Tota
EH&S Department
United Technologies
One Financial Plaza
Hartford, CT 06101
RE:  Pratt & Whitney - Building F&H
400 Main Street, East Hartford
Dear Mr. Tota:

The Remediation Division of the Bureau of Water Protection and Land Reuse has reviewed the
document titled “Proposed Modifications to F&H Buildings Groundwater Monitoring Program,
UTC/Pratt & Whitney, East Hartford, Connecticut Facility” (Monitoring Plan), dated February 24,
2012. The proposed Monitoring Plan was submitted in conjunction the approved engineered control
for Buildings F & H at the 400 Main Street facility in East Hartford.

The Monitoring Plan proposes a revised groundwater monitoring program for the Engineered
Control, consisting of an annual monitoring event to be performed in August, September or October
from two wells specified in the Monitoring Plan with analyses for PCBs, VOCs, ETPH, arsenic,
barium, cadmium, chromium, copper, lead, mercury, nickel, selenium, sliver, and zinc.

The proposed Monitoring Plan is hereby approved pursuant to 22a-133k-2(f)(2) RCSA.

Nothing in this approval shall affect the Commissioner's authority to institute any proceeding, or
take any action to prevent or abate pollution, to recover costs and natural resource damages, and to
impose penalties for violations of law. If at any time the Commissioner determines that the
approved actions have not fully characterized the extent and degree of pollution or have not
successfully abated or prevented pollution, the Commissioner may institute any proceeding, or take
any action to require further investigation or further action to prevent or abate pollution.

In addition, nothing in this approval shall relieve any person -of his or her obligations under
applicable federal, state and local law.

If you have any questions pertaining to this matter, please contact Maurice Hamel of my staff at
860/ 424-3787.

Sincerely,

/ —

Patrick F. Bowe, Director

Remediation Division

Bureau of Water Protection and Land Reuse

PFB:MRH
¢ David Fiereck, LEA

79 Elm Street, Hartford, CT 06106-5127
www.cl.gov/deep
Affirmative Action/Equal Opportunity Employer
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GEOLOGIC BORING LOG Page 1of 1

Project: UTC P&WEH 2011 F&H Bldgs GW Monitoring Start Date Boring ID
LEA Commission Number 88UT136.001 08/02/2012
Client  Pratt & Whitney Division - JTot End Date HB-MW-08
Location P&W East Hartford 08/02/2012
Drilling Contractor ~ Loureiro Engineering Associates, Inc. L ogged by Keith Volkert
Drilling M ethod Direct Push Drilling Foreman  Jeremy Corcoran
Sampling M ethod Macro Core Drill Rig Geoprobe 97
Groundwater Observation Surface Elevation
Depth 9.6 at Hours Latitude
Depth at Hours Longitude
Sample Information Soil Description FID/FID
Depth Recovery .| Color, Primary Grain Size, Secondary Grain Sizes, Moisture, Sorting, Sphericity, Angularity,

Sample No. (%) Blows/6 Sedimentary Structure, Density, Cohesiveness, Other ppm
0- 100 Brown fine to medium SAND, little Brick and Conceetnd fine to medium Gravel, 0.0
| loose, moist
|
2- 100 As Above 0.0
I
|
4- 100 As Above 0.0
I
|
6- 100 As Above 0.1
|
|
8- 77 Light brown fine to medium SAND, trace coarse Sdadse, wet at 9' 0.2
|
|
| v
10- 77 Brown fine to coarse SAND, trace Silt, loose, wet 0.0
I
|
12- 67 As Above 0.1
I
|
14- 67 As Above 0.0
|
|
16- 100 As Above 0.1
I
| Bottom of Boring at 18"
I
18

[ Sureiro

Engineering * Construction * EH&S * Energy * Waste Printed on 11/16/2012 HB-MW-08



WELL COMPLETION LOG

Project: UTC P&WEH 2011 F&H Bldgs GW Monitorir Start Date Wel ID
LEA Commission Number 88UT136.001 08/02/2012

Client  Pratt & Whitney Division - JTot End Date HB-MW-08
Location P&W East Hartford 08/02/201.

Drilling Contractor ~ Loureiro Engineering Associates, | L ogged by Keith Volker

Drilling M ethod Direct Push
Sampling M ethod Macro Core
Groundwater Observation
Depth 9 at

Average depth to water is 9.62

Hours

Drilling Foreman
Drill Rig

Jeremy Corcoran
Geoprobe 97

Sand, loose, wet at 9'

10' to 12" Brown fine to coarse SAND, trace 3dose,
wet

12'to 14" As Above

14'to 16" As Above

16'to 18" As Above

Comments !

Protector
Material Concrete Diameter 2x2'
Diameter 6" Concrete Thickness 1.5
Length 8" Ground
Stickup Reference
Key # Elevation
Cover Type Roadbox ‘ Description
L/}
|
Top Seal ! : Casing
|
Top ! [ Diameter 1.5"
|
Bottom | : Material Sch40 PVC
Material | : Length 7.0
| ; Top Elevation
Backfill Il
Top H‘ ‘:} Seal
Bottom |l H} Top 0.0
| |
Material o Bottom 4.0
I . o
i i Material Bentonite chips
[ 1
Secondary Sand 1" b
|
Top 4' ! ! | ! | Screen
| [
Bottom 17 i b Top 7.00
|
Size Zero Sand }H Hi Bottom 17.00
}M m Material Sch40 PVC
Filter Pack }“ ! Diameter 1.5"
Top 7.0 }M m Length 10.0
Bottom 17.0 THENT Slot Size 10
. | |
Material Prepack :H H} Soil Description
! |
1 i
| | ' 1.
Reported depth to bottom of boring  18.00 :H H} 6'to 8" As Above
! , e ) .
Last measured depth 16.76 i ‘H 8'to 10": Light brown fine to medium SAND, traceatse
|
K
|
|
|
|

Bottom of Borina at 1i

Vertical scale ~1:40

[ Sureiro

Engineering * Construction * EH&S * Energy » Waste Printed on 11/16/2012
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Copiesof Field Paperwork



Loureiro Engineering Associates, Inc.

DAILY FIELD REPORT

LEA Comm. No.  88UT136.001 Page | of +
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date | /31 / 12
Location P&W East Hartford, East Hartford, CT
Client Pratt & Whitney Division - JTot S
Arrived at Site 12330 Departed from Site 1245 Vehicle 37-22 o
Site Activities Odometer (Start) Return -
| | Soil Sampling | Geoprobe Work Current Project Information
[ ,\/ Groundwater Sampling . Concrete Coring Last Sample Number Used
|| Surface Water Sampling Construction Last Location 1D Used
[ Vapor/Air Sampling Waste Management Current Location (if not complete) o
T Conerete Sampling ) Sampling for See (. CC
Other Sampling Inspection Laboratories used ALcure st
Other Sampling Site Walk Over Paperwork & FEquipment left at/in oftia l s d
Surveying Site Contact 2. Mk (,,,,_1
Well Development Other (Describe) Contractors on Site LeA
Non-productive Time - o o
None "] Weather Time and place to meet contractors ] |
| Equipment Breakdown [ Missing Equipment e ‘/M . :
] Late | Other (Describe) ' -
Ithllt)" Assurance Checks Residuals Disposition
Yes N/A No Item Approx. Amoum Container ID |
| [ v i Sample labels complete Soil/Solid | i - ‘ 'l
Smnptefcoolcrsc'als OK Groundwater | . LS’J% ‘ R/p $HY ] |
| All samples obtained " Decon FIUId [ [
' Chains of custody PPE o ‘ '''''' ) ‘
All forms/logs complete Other o _l o "
1l Site condition OK Weather Conditions - -
v | | Swel&SPlanonsie | Temperawre S7%F  Precipitation  Mn Wind |,
/’. J[ Instruments calibrated 7 |
Chezk:‘djf BL ‘
¢ mﬂ7 ‘
Exptndlble Ttems Used o o Fquipmem Used _ -
Qty [ltem o LEA Number (Qty [ltem - " [LEA Number
___[Bailer, Disposable (specify size) 1090 { '_(g_:gmlor 3500 Wan B 153 [
[ _ Drum ‘Closed Top 55 Gallon _ 086 i "Mctcr. Conductivity i ng |
| .Fllter In Line 024 Mctcr pH/Temp 1021
Ml s st ) oo | s )12
2! I‘ubmg,-_—l-ﬂ-.-hlf.ls Pﬂ e 007 | Pump, Grundfos r\_____OTJ
/1§ *[Tubing, 3/8", NOS __[oos Pump, PW “" ) 040 |
_|Water, Distilled = _jo25 [Pump, Submersible - 201 ) ‘
Pump, Watera 038
i e e .- (@) - jozs L
o - 1 [012
- . il 028 o
| — I - . 070 -
| |
R iy | i = -[
Field Personnel Kara D'Onofrio Signature B



Loureiro Engineering Associates, Inc.

LEA Comm. No. 88UT136.001

Project UTC P&WEH 2011 F&H Bldgs GW Monitoring

Location

P&W East Hartford, East Hartford, CT
‘Client Pratt & Whitney Division - JTot

'pH Meter/Serial #

I¥DIwICIC

Initial Calibration
Calibration Check

Time

O§20

DAILY FIELD REPORT
CALIBRATION RECORD

~ Page 2 of A
Date | /3] / L

pH 4.01 pH 7.00 pH 10.01
Hoo 700 1€ Co

Spec. Cond. ORP DO I

} an _!QO loce / &

Calibration Check

Turbidity Meter/Serial # 2017

Initial Calibration

Time

C§0

ONTU 20 NTU 100 NTU
0.00 _20.¢ 1o

800 NTU

—

Calibration Check

Calibration Check

PID Meter/Serial # 2. 05¢C

Initial Calibration

Time

C¥IS

iy et

Standard Zero with

joo

Meter Reading
_q4.¢

Calibration Check

IS ebvingler

Calibration Check

Eafam-:e}Serial #

Initial Calibration
| Calibration Check

Time

Balance

Calibration Check

Comments

Field Personnel  Kara D'Onofrio

Sig&amre

By Loy Lo~



DAILY FIELD REPORT

Loureiro Engineering Associates, Inc. Supplemental Sheet

LEA Comm. No.  88UT136.001 - o ~ Pagel of 4 |

Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date | /zj/ L2

Location P&W East Hartford, East Hartford, CT

Client ~ Pratt & Whitney Division- JTot o

Description of Site Activities

1230 ~ an-Sik_ ety _Lov o ‘E:p_cw HRp-MW-as~

|1345 = S9my l-'r{f, Cenf.l-u—( , Cff ~Si# S S— — ]

Field Personnel Kara D'Onofrio

-Signamre |




FIELD SAMPLING RECORD

Loureiro Engineering Associates, Inc. LOW F LOW WELL SAMPLE
LEA Comm. No.  88UT136.001 - o ' "~ Page Y _of 4
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date ; /g} /12 |
Location P&W East Hartford, East Hartford, CT Sample Time | § 33
Client ___ Pratt & Whitney Division - JTot - o o o

Monitoring Well Number i—IB -Mwy/- .;73—'_ Samplc Numbcr(s)12498?lu5ﬁ

| sy __ L

. lnmal Field Data and Measurements

Depth of Well [41.419" Reference Used TOIC -
Depthto Water 4 45" PID/FID Reading O &
Height of Column 4 & 4' Interface Yes/Wo If yes, Depth Lighter / Heavier
Well Casing Diameter 5‘ ~ Material Pv( General Condition ~ OK ‘Bad
Protector Réad Box / Stickup Casing Secure | } ]
Ground to Reference TOR e Collar Intact I
Comments e SEET — ___ Cover Locked N
1....-.:.-_—.— — e —— ST e r— Oﬂler__@e_scri&) == l i
infvehm!tl_:lﬂ’!'m’,“““ P il s ek mesin gt e o
~ P 1 va - |
Depthto | Pump e Cum. [:lcrs : DO | Turbidity [
e .| Water | Seting |(mLmin)| Purged (1) | Femp ©) f;‘;;l pH(SU) |ORP(Eh)| ony | NTyy | Comment
1245|445 R00 00| Begin | Pun e A
1288 __|d.a¢ ROC 12 Cf _lis. *gi f‘“ €16 1379791 (300 | .
1300|9496 |300 |R¢¢  |].& 57 |M§3.16.07 4343 |84 |4.5) S

)

/
13os__ |4.6¢ [3¢0 200 |20 |iSS) s> | 599 1so¥ | 144 (428 |
21C  |q66 R |20 |25 |ISHS |30 |S.96 |iss7 7.7 |377C | ;
S __|9496 |30¢ |2ap (3.0 $4q M. |S.yv_lieq. | |'7.75_ 3 2| 1|
|-

l132¢  |94¢c |30 (200 |3.S  isus—|Popy |[SAl 1647 [T.0C [297
1328 |q4¢ |3¢¢ (2@ |H.C | jsuS |2 |$.94 19T | T7.77 1240
| [i%30 194¢C [200 |2¢C |48 iS4y 1439 {Sq0 |15 |2.72 (2.3
U e — b'—'rmr"i: Lol ctted] =™ - —

| —— o i . S | NS - .

Sample Ficld Treatment If any ambfgmry could ex;sr be sure to indicate the. f eld treatment apphed to each sample
aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on
the Chain of Custody!

Field Decontamination? (Ye3/No If Yes, with what? )T /me ttacrner | w,,,,f for wiill;
Wagte ContainerID  §OAS4/q
' ' Additional Comments

Seim FL(C! fr  Total Chemiva ¥ Hexenelerd Coemiom |

I I— P — - —- e {

Field Personnel Kara D'Onofrio L o Signature

S e e %w_@fﬁb?ﬁél- ‘




B AaCCUTEST

CHAIN OF CUSI1

DY

Accutest Laboratories of New England

PAGE

|

[FECER Tracang = [Gerte Grow Comms ®

I 495 Technology Center West. Building One
TEL. 508-481-6200 FAX: 508-481-7753 Ao gos G s T
wWWww.accutest.com OIif20i -2 1§
Client / Reporting information Project Information Requested Analysis ( see TEST CODE sheet) Matrix Codes
Company Name Pmject Name _ 3
LC?W( e E r:kjg wWAr r'f-‘l A. sCliedes r w € f’{ } - I' I L b I-‘.’ by, ) 5}‘5 (7 W AACH l(.f 1l (j DW - Drinking Water
[Sireetl Address Streot. Pt B"""&‘?’J“";:" Walor
7 A P Wil LS ot \ ater
100 NorHnss+ brive V1 B! Strees Billing Information ( If different from Report to) | SW - Surtace WikeP
C'iL State Zip City: Company Name 4 sios-lsc? ”
- aludge
i(_urwall-g CT HOLL Cut Herdevel i SED Sedrment
Project Contact E-mall [Profectt Sirest Address 3 gﬂ - O
. - - n \ 0~ pr Ligued
l'j.{/--. M( ICH'U'*{'T 3 lL” ! j'__,(,,. / E % U Amtr-h!.‘r:
Phors # Fax Client PO# Ciy Stais Zip E e SOL - Othor-Salid
’ i c W - Wips
rl.{:c_'-? ‘?(rl’jl h S FE-F.e-:ch::n«
) Mamel Phane # oct Ma Atepstn: PO# Py EB. Equipment Biank
STZ‘”"D.O:”_ ke oo 7‘" —~ X HE- Rmss Bark
- rich o gl ¢ TE-Trip Blsrh
Coliscton Number of presecved Bottles 6 :
- el -]
- == it
Fcciant Sampled % 2 oy § 518|= T- *
Sargia ¥ Field 1D / Point of Collyﬁun MEOHD! visl # Date Time by wattx |#ctvonssl 2| £ 212lz18(8]12 LAB USE ONLY
1249571 yf 121> 1332 [kp [6w] 2 TS X<
Data Delivarable Information Comments | Special In: :
T i Time ( B days) Approved By (Accutest PM): | Dato: [] commerciai “A* (Levei 1) [] nvasP Category A F Ji : (
&uwaummp [] commerciai "B” { Levei 2) [] nrasP Category B ﬂ'\” M
[] sw.58 Days (By Ci only) =3 T1 (Level 3+4) [] Swte Forms o
[[] spay RusH CT RCP [] EDD Format
[] 3pay EMERGENCY ] mamcp [] other
[] 2 Day EMERGENCY D Commercial "A* = Results Only
[] 1Day EMERGENCY Commercial *B” = Rosults + QC Summary
Emnlm.}_a Hiush T/A data avadable VIA Labiink
¢ - Sample Custody must be di ted below each time samples change p , including courler delivery.
uznmnm i"'f'""’." ’ 17 7 |Received By: = P s |Retinquishes By: Date Time: Recewved By
s e Plrw 3/ -[& s P 1 2 2
Refinquished by Sampler: Date Tima: Received By Rebinquished By Date Time: Recsived By
3 3 4 4
Refinguished by: Date Time: Received By: Custody Seal # D st Preasrved where applicabie On lew Coater Temp.
5 5 > Mo intact o 0




I Haretrs

Engineering * Construction » EHAS » Energy » Wasta

DAILY FIELD REPORT

LEA Comm.No.  88UT136.001 | Page g of 3]

Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date 2 /2 /42 |

Location P&W East Hartford, East Hartford, CT '

Client __ Pratt & Whitney Division-JTot e

Arrived at Site /- (7] Departed from Site /& (< Vehicle __ <=7— / (a |

Slile .f\ctivities Odometer (Slan) LQ S i"

| Soil Sampling | Geoprobe Work Current Project lnfﬂrmaﬂoa

| || Groundwater Sampling | Concrete Coring Last Sample Number Used -

'] Surface Water Sampling Construction Last Location ID Used -
Vapor/Air Sampling Waste Management Current Location (if not complete) -
Concrete Sampling Sampling for L

| Other Sampling “| Inspection Laboratories used o
| Other Sampling | site Walk Over Paperwork & Equipment left at/in
ﬁ:ﬁ,& (L Trsrllatim Surveying Site Contact o
Well Development Other (Describe) Contractors on Site i
Non-productive Time . o
‘\7}’ None [ l Weather Time and place to meet contractors o
’ Equipment Breakdown | i Missing Equipment m __—_
| | Lae | | Other (Describe)
Quality Assurance Checks Residuals Disposition
Yes N/A N Item Approx Amount ContaincrID
. f Sample labels complete SoilSolid _ Sval) . | F2Cozy
| . Sample/cooler seals OK (awundwﬂb _
| All samples obtained Decon Fluid |
J/_' Chains of custody PPE ‘
i All forms/logs complete Other |
/J| Site condition OK Weather Conditions - - - o
77| siteH&SPlanonsitt | Temperature Precipitation B Wind ; '
‘ / Instruments calibrated Comments ) | !
1
Checked By
s e S e =

Expendable Items Used - o " |Equipment Used o - r

Quy [item ' LEA Number Qty [ltem o LEA Number

' Bailer, Disposable (specify size) 090 Meter, pH/Temp 1021

I Cap, PVC, 1", (Threaded or FIT) T _lﬂ_ Wi ; Miscellancous Small 'I ools& Equlpmcnt - _ 152 !

| |Cap, PVC.1", Slip (5447010) 146 Pump, Grundfos 073

[ Concrete, 60 Ib. Bag 085 ~Pump, Peristaltic (spec. M Ma.mr or Isco) _‘040 -

| |Decontamination Supplies - 081 [Pump, Submersible B - aor
Drum, Closed Top 55 Gallon L Pump, Watera - 038
Drum_.__(_)gc_n Top 55 Gallm_'_nu_ 086 - I‘henno—ﬂgomem o 248
~ [Filter, Zap Cap o o4 Turbidimeter 023
_ [Grout mix,bag 237 \e'e Analyzer, Photovac 2{)_2_.9_‘(?10) ) }912
__|Locks, Mcmlonng Well L 155 | Watcr chcl Indlca.tor . 028
i [Miscellaneous Health & Safety | Ttems _jos0 - - - O
Plug, Locking, 2" 233 | .
_|Sand, Filter Pack, Bags 20 !_ o ey =2 S | ]
Water, Distilled_ - 025 (] -
Wcll Point, 1" Sch 80 (FIT or ") - 216 I
Well Prmgc_tc_n: Roadbox:ﬂ"' ) 135 k I
Field Personnel Jeremy Co Corcoran . o -~
Keith Volkert _ - _




A
Lourelr() DAILY FIELD REPORT

Engineering » Construction * EH&S » Energy » Waste Supplemental Sheet
LEA Comm. No.  88UT136.001 - 77T Page L of g
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date _S - firs
Location P&W East Hartford, East Hartford, CT

Client Pratt & Whitney Division - JTot on -

Description of Site Activities

?w C;?/f’? <. }C— ,Z k e
~  Hear! Z. Lomlre
Y T LW R d— o

B 5.7, 8 ~(/ﬂ M(Lqrw/ 47{ Corbesly FO. Claar PP Sat

e
il . S i o byt i A S
MV —  on s S e e e e

/ Lf'-(g — Ceo {{/‘fﬂ Sc:ﬁ;'/ é:?f/r St St
W2 — & } /~<\ R . _

S e s R N
Field Personnel Jeremya;t;rﬁn - : ;_ _. -
Keith Volkert e T
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Lourelro DAILY GEOPROBE REPORT

Engineering * Construction » EH&S = Energy * Waste

LEA Comm.No.  88UT136.001 Page 5 of S
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date 572/ | =2
Location P&W East Hartford, East Hartford, CT
Client Pratt & Whitney Division - JTot o o
Amivedat Site ~ /L/c e Depaned from Site ot Geoprobe &/ D A _
'Vehicle Checklist/Condition Odometer (Start) o Return
OK Geoprobe OK  Trailer (if used) Probe Hours (Start) Finish L |
Engine Fluids " Brakes (Incl. battery) Equipment Broken/Needing Repair
Transmission /]"Hitch o il |
~Brakes (Incl. parking) *;L Safety Chains S S S— {
| _Lights Lights o
| 7| signals Signals ‘ o . -
T Tires “Tires ‘ - - h
{| 4+ General General o o o
Other (describe) Other (Describe)
All checks above must be OK and signed off before leaving in the morning
Signature ) - -
l',xpendlble Ttems Used  |Equipment Used B )
Qty |ltem = - "~ ILEANumber [Qty [ltem o ~ [LEANumber
| |Bentonite Chips, Bag B 089 Fxhaust Hose 033
Bt:momtc Pellets, Buckcts o = Miscellancous Small TDC_DI-S.E-]'qI.IImeI'II. o 152
) [Cap, End, Vinyl (AT-641K or AT-726K) 150 | |ProbeRod Jack e
Cap, Slip, 0.5" Vinyl (AT-441) ~ laa 0 Pump,Grow 1200 B
|Cap, Slip, 1" PVC (5447010) 146 | Thermo—Anemon'leter 48
_ Cap, Threaded, 1"PVC IS | - L . ik o]
. L_onuretc 60 1b. Bag o 108_§____ I, o - . |
| [Connectors, Snap Lock (_GW-ZOSO} o 210 [ ) - - |
| | Decontamination Supplies il 081 L il - i ]
Ear Plugs I
== l-lltcr InLine T T 024 ' T o ]
_ Liners, LB PETG (AT-825k) T 128 ' B ) N
57 Liners, MC Acetate MO PO ) Y
leers. MCPETG 173 s i |
| [Locks, Monitoring Well 155 [
| Miscellancous Health & Safety Items T 060 [~ o o e
~ [Point, Drive, Exp., SP15 (GW-15) o Joos N - N e
i _Pulm, Fxp (spec. (1W-2040 or 0W-445) 002 I o - - |
III ‘__T‘oand, Filter Pack, | Bags - 1220 al — B — |
| Tubing, 12", NOS B 007 | - __ N ‘ )
Water, l)lslllled 025
Well Point, 1" Sch. 80 PVC T e ) o |
| |Well Protector, Road Box (10581) To14 il B T o
\Well Protector, Roadbox, 7~ R ’ i B B
Well Protector, Stickup, 4" (10127) lora =i o o R
Well Riser, 0.5" PVC, §' (GW2050) e S — S -
Well R Riser, 1" Sch. 80 PVC, 5'([05_8_(_:_1\TB- 131 . e i L s -l |
2, |Well Screen, # Scfif€0 PV, 5 (105810 | S 130 o B i
2. Well Screen, Pre-Packed, a'.‘tcw 2010) 4" 224 ) [ . . e
|
o S . Uit s
Field Personnel Jeremy Corcoran - o
Keith Volkert - ’ -




L@ FIELD BORING LOG

Englnearing * Construction * EH&S * Energy * Waste BORING [D' ﬁg_%_fi__a
LEA Comm. No. 88UT136001 - Page: ' of—%_

Project UTC P&WEH 2011 F&H Bldgs GW Momtormg Date S:!.z_ 12
Location P&W East Hartford GPS Latitude . _ . _ _
Client _ Pratt & Whitney Division-JTot __GPS Longitude . . _
Drilling Method Daect Buss Drilling Contractor ~ B
Sampling Method e Drill Foreman j ol cpr(,-,-/,.,,_ )
Groundwater Depth  _ _at _ _ _ DillRig G/ 77 <stpeo
TR A Sample Infonnatmn | Description of Recogere_d M_ategal B
Beptgn Sample Recovery Blows/6" / Ti PID/FID M (it ey Beatn i1 A0 WAL, GGF il sioels) i dcirousty
_ NUIHbel'gS) (%_Ol' Elfn)_D?WﬂfOl'?_ - ]Te B “(pp‘m) ) EiSS y density, moisture, coherence, structure, sorting, ad'nucharlmnmcl]
F o IRV T'{ay b o) B(‘ CWHD { Mf—: 3’){&-—
] SN | gl Comert it roa €% -+
T }—4 [\/! . _((.90_ \ ol RS R [ !_ .‘-’bvgf-vwm leene [Mois— |
€ oV {10 (@ A HA
|35 - S e O (g g | Spuinsiied) VI SIS S
| \ o o -
A I I 721 B R L2 Y N - - T
g1 | \lewle/| | | A%
O LT BASi-M 54D Wl
i i f
ol--1 1. ta8 “HSHg_ 2 Wese WA @91
| L{gl _ Br £-< Sa wy
", l lf{""g O O WS louvu<e e T
) 41 l 1550 0. | A A
'lHq. - 4. — 1 — _ \_ PR | | —— B . o -
i ‘ H‘ \S$ A (< W
N1 | Y (M) |sE3ieel | [ | A
=L A 5
]|V 24 | o |9 A4
o I
I A T S R S AN -
Comments
b A— S SN N Mg

@Hﬁwm; C= 2

)
HE -Mw/"

Waste Container 8‘;@052 (-} Trip Blank ID(s) ™
Field Personnel UL‘/! — _




gt

WELL COMPLETION REPORT
Project: UTC P&WEH 2011 F&H Bldgs GW Monitoring Start Date Well ID
LEA Comm. No. 88UT136.001 _5)/2//2 | 3
Client  Pratt & Whitney Division - JTot End Date N — o5

~ Location P&W East Hartford
Drilling Contractor . /S~

Drilling Method

Sampling Method -

Groundwater Observation

Depth at

NG e
. Hours

~ Protector
Material _ [oesed bro >

Diameter P ’_/ .

Length 5 7' Ground

Stickwp _ . _ _7/ " ]

Key # s = /./ = ‘

Cover Type

Top Scal
Top
Bottom
Material F

Backfill
Top
Bottom
Material

Sccondary Sand
Top =
Bottom
Size

L
Y &
'Zc,(v Scez A
Filter Pack \
Top S 7 .
Bottom A\t

Material  \€_ el ic

DircT sl

Comments

Reported depth to bottom of boring

I L AP

/Z(/]c w;k:.»/‘)‘

o Drlllmg Foreman

s Corrocrea—

Drill Rig GF<Z?
GPS Latitude SRS —
GPS Longitude S
Concrete Diameter _ < > 2. _
Concrete Thickness e
- -‘ "~ Reference
Stickup " . -
\ Description .. / -
Casing
Diameter . 1 ‘l
Material e GO ;cuc
Length 7 A ne
Stickup (W' =
Seal y
Top - Sv-"“u(_,{'_ -
Bottom 9"
Material - Tge_n ’Z’IN'E C/,J'pj
Screen (
Top _ B 7_ .
Bottom = |3 I g -
Materidl  SchUO pregrcay
Diameter lg ”,, N o
Length .
Slot Size [ e

Miscellaneous Materials (Quantity Used/Item)

Cement Y 7 g -
Bentonite Chips P 2.5
Bentonite Pellets b
Bentonite Powder Y =
Grout Weight ~ _
Filter Pack Sand /%ot ¢
Capping Sand Bhr
Well Point L -
Well Plug - L P,

Y

Engineering » Construction * EH&S = Energy * Waste

Signature }/7/ %_,,_/’ '




e
Loureiro

Engineering * Construction = EHRS = Energy * Waste

DAILY FIELD REPORT

LEA Comm.No.  88UT136.001 Page | of X
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date 57/ j= |
Location P&W East Hartford, East Hartford, CT
Client __ Pratt & Whitney Division- JTot - o - -
Arrived at Site 5"& -2 Departed from Site /(/ <~ Vehicle /ﬂ &4 e [
Site Activities ' Odometer (Start) o m Lr -
| Soil Sampling _] Geoprobe Work Current Project Information !
| \' _| Groundwater Samplil?g i" | Concrete FJorirlg Last Samp!e Number Used / |
Surface Water Sampling [ Construction Last Location ID Used = B
Vapor/Air Sampling : Waste Management Current Location (if not complete) f’_uﬁ_,{d IIIIIII
Concrete Sampling Sampling for - "
Other Sampling Inspection Laboratories used _ /
Other Sampling Site Walk Over Paperwork & Equipment left at/in oo ‘{:‘-Q(t_,e';"
I | Surveying Site Contact e 2
7Well Development | Other (Describe) Contractors on Site <A
Non-productive Time - — - .
[/ None Weather Time and place to meet contractors \
‘ i Equipment Breakdown ! Missing Equipment = o - L - *--.\\
\ ' | lLate | Other (Describe)
Quality Assurance Checks Residuals Disposition
Item Approx. Amount Container [D
Sample labels complete “Soil/Solid . - Sl
Sample/cooler seals OK (‘rro_lfp-dii;m?'_ c/f/ %"{t /i ’U‘ 52 @7/ - =
All samples obtained Decon Fluid
| Chains of custody PPE [ a | o
'_ All forms/logs complete “Other - J - o A |
~Site condition OK Weather Conditions [ — i - -

I

Site H&S Plan on site | Temperature </ 7 Precipitation /{/bpc Wind 57 )1 4— }
| 5 . [ | Instruments calibrated Comments J \ |
|Checked By
| \A’ O
Expendable Items Used Equipment Used
Qy item B [LEA Number Qty [tem o o LEA Number
| [Bailer, Disposable (specify size) {090 4 Meter, pH/Temp O - o2l
Cap, PVC, 17, (Threaded or FJT) 147 | Miscellancous Small Tools& Equipment 152
" ICap, PVC.I', Slip ($447010) T Pump, Grundfos - n
| [Concrete, 601b. Bag N 085 | Pump, Peristaltic (spec. Master or Isco) 040
Decontamination Supplies o |os1 Pump, Submersible B ) 200
Drum, Closed Top 55 Gallon 086 Pump, Watera 038
[Jrum;_('jpen Top SSGallun ____T_ _E&ﬁ __'_ Thermo-Ancmometer 248
Filter, Zap Cap R 024 { [Turbidimeter R ” 023
Grout mix, bag - - 37 VOC Analyzer, Photovac 2020 (PID) o jor2
~_ Locks, Monitoring Well 155 | |Water Level Indicator oz
| | Miscellaneous Health & Safety Items _ Jos0 l - i = !
_[Plug, Locking, 2" = 233 G -~ -
| [Sand, Filter Pack, Bags 220 [ jind N ,
| |Water, Distilled - 025 - - |
Well Point, 1" Sch 80 (FIT or ?) 216 -
|Well Protector, Roadbox, 4" 135 ] A z
[Field Personnel Jeremy Corcoran o o
| Keith Volkert o e
Jut NE—4

W



A
Loure1r0 DAILY FIELD REPORT

Engineering » Construction » EHAS  Energy » Waste Supplemental Sheet
LEA Comm.No.  88UT136.001 T e X
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date 273 /12
Location P&W East Hartford, East Hartford, CT
Client Pratt & Whitney Division - JTot S L o
Description of Site Activities
Bo— on=iTe e e
- 5 lop'n w// S H =MW -CF =
{7_3429 %avz N S — SN

—_— /ﬁ-/?_: M// ..c!,.. L I —

/e/s— Q.. = < K ey e—

Field Pérs:mnel' T Jeremy Corcornn S
Keith Volkert




7~ o>
Loureliro

DAILY FIELD REPORT
Enginearing > Construction  EHAS * Energy < Waste CALIBRATION RECORD
ILEA Comm. No.  88UT136.001 Page (3> of '
!Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date S5~/ 3/ JA:
iLocation P&W East Hartford, East Hartford, CT :
Client Pratt & Whitney Division - JTot o
|pH Meter/Serial # G 1ol Y /
 Time pH 4.01 pH 7.00 pH 10.01 Spec. Cond. ORP DO
Initial Calibration P | b (O oo\ \owey A&7
Calibration Check
Calibration Check ——\_‘_\____\_
Turbidity Meter/Serial # TS l
Time ONTU 20 NTU 100 NTU 800 NTU
Initial Calibration Ao o 2 \ e/ LI, o !
Calibration Check
Calibration Check — e
PID Meter/Serial #
Meter Reading Zero with
Initial Calibration
Calibration Check
Calibration Check

Bal

Standard Balance

Initial Calibration

Calibration Check \
Calibration Check o~
\\ - I
Comments I
Field Personnel Jeremy Corcoran -

Keith Volkert




[ Pureiro

Engineering * Construction = EH&S « Energy « Waste

LEA Comm. No.  88UT136.001

Project UTC P&WEH 2011 F&H Bldgs GW Monitoring
Location P&W East Hartford, East Hartford, CT

Client Pratt

i ey Division - .2‘}
, Momtormg Well Number M\,\/ % Sa.mple Numbex(s)

Initial Field Data and Measurements
‘e

frg/ﬂJ

FIELD SAMPLING RECORD
WELL DEVELOPMENT

Page
Date?> /2 /

Time

Initial Sample Observations
Clear
Colored
Cloudy
Turbid
Odor
Sheen

\

AN

Depth of Well Reference Used L
Depth to Water _ &f, 2Y PID/FID Reading A
Height of Column ?‘ 6 . Interface Yes/ {(‘/ If yes, Depth f(./ Lighter / Heavier
Well Casing Diameter [, §-__ Material OV . General Condition ~ OK ~ Bad
Protector Road Box / Stickup Casing Secure e ‘ _ —]
Ground to Reference Collar Intact |
Commes - @00 |Vt > .65 gaullorrs, Covelosod | | |
B N e i ‘Other (describe)
Development Information e — e
SR R Volumes P2rMmeter| Gallons | Temp (C)| pH (SU) |Spec Con Turbidity| Other
f‘rr_ (;0 11n1t1al d - 62 = 2 / 50 é)J_ql'?—‘ /_Cr"f_’ =il
S"T0.091— | 1ztto | qz %/ S5
f’oﬁu ,,_( ,(,q S0
4"-0.65 . brLI?. a;?-l Sl
6"-15 I e

Developement Mﬂg{ﬁf@?@ﬁp! Bailer / Inertial Pump / Other
Field Decontamination? \g;@
%/

Waste Container ID <5 7

If Yes, ‘with what?

| RS S

| Additional Comments

Field Personnel

Keith Volkert

Signture-




[ Grreins

Engineering * Construction * EHAS « Energy * Waste

DAILY FIELD REPORT

LEA Comm.No.  88UT136.001 Page I _of T
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date§ Lo /
Location P&W East Hartford, East Hartford, CT
Client ____Pratt & Whitney Division - JTot . o
ArrivedatSite ~ ()%25___ Departed from Site _|LAAQ  Vehicle Yo rsonz\ o
Site Activities Odometer (Start) ~ Reum N(eDﬁ oy
Soil Sampling | Geoprobe Work Current Project Information
X_ Groundwater Sampling __ Concrete Coring Last Sample Number Used
Surface Water Sampling Construction Last Location ID Used
| Vapor/Air Sampling | Waste Management Current Location (if not complete) ; o
| Concrete Sampling T Sampling for See C.OC.
| Other Sampling X Inspection Laboratories used Accubest
| Other Sampling | Site Walk Over Paperwork & Equipment leftatin +~ oepicpo
Surveying Site Contact i = T s
"] well Development Other (Describe) Contractors on Site LEA
Non-productive Time o T SR—
'x None | - Weather Time and place to meet contractors : U,A
Equipment Breakdown Missing Equipment R o
| 1 i Late Other (Describe)
Quality Assurance Checks Residuals Disposition
Yes N/A No Item Approx. Amount Container ID
W% | Sample labels complete ‘SoilfSolid | A (A
71, || ssmplefcooler seals OK Growdwater |~ 2 __ | Bgrei 326O%/
7 All samples obtained Decon Fluid -
A, | Chains of custody PPE | /‘@'
7 All forms/logs complete | Other T ]
1 Site condition OK Weather Conditions . o
Y Site H&S Plan on site Temperature ~ 35 Precipitation Mo Wind  Lighk
V_T Instruments calibrated Comments
Pem— L,‘ﬁp\r ris)y in More .«j
Expenii_able Items Used - Lquspmentl.rsed o o =i
Qty Item “[LEA Number Qty Item N " ILEA Number
~_[Bailer, Disposable (specify size) 090 Generator 3500 Watt 83
¥ Decontamination Supplies o8l Meter, ( Conductw:ty ________ 022
Drum, Closed Top 55 Gallon 086 pu Meter, pH/Temp 02 |
Filter, In Line 024 [ Miscellaneous Small Tools & I qupment 152
] Miscellancous Health & Safety Items 060 ' Pump, Grundfos 073
<50 [Tubing, 172", NOS . ?{307 _ |/ |Pump, Peristaltic (spec. Master orlsco) b0
Tubing, 3!8_ _wN_OS_ -_3.003 | Pump, Submcrslb!c 2o
Water, Distilled 025 Pump, Watera 038
) I | [Thermo-Anemometer 248
o - il I / __Turbldlmelr."r“ T T ] 223
VOC Analyzer, Photovac 2020 (PID) 012
o L] [ [Water Level Indicator |
- L - | [ |Water Quality Meter w/Flow Cell
N I R - oy i
Field Personnel Jeremy Marcantonio N ) — Sig




VO
Loureiro

Engineering » Construction » EH&S » Energy » Waste
LEA Comm. No.  88UT136.001 o

UTC P&WEH 2011 F&H Bldgs GW Monitoring

DAILY FIELD REPORT
Supplemental Sheet

o ~ Page Z_of X |

DateSt_/Ce / \2

Project
Location P&W East Hartford, East Hartford, CT
Client Pratt & Whitney Division - JTot 'y - _ i

Description of Site Activities

2azs - HB-HMwW- 4 A8 missing = Cowr
e Sign-ln P?r\;.nrj 2rezs

\233 - Dgccr___e Capieat
1255 - Recin .St_\:\R_\.n;chnan':-

|
\2US - Q—Q\u'ﬂqu_"“ S2enples o LEA Sk=I1¢_ =+ LADi\lOw*Joﬁ_d_____

DB3IS - LER on » Secin an'Lej_,,_.r_zlLbrzH Eﬁ.r_)..pﬂL
¢Fu5 s B e 'lQCJJ'{r\tj. wells 3&&';:\ .J,.\ziu lovel mec s renents
_Zeed pased over e Pelad bl

QOO

NGesn = |LEA otdshe

Field Personnel  Jeremy Marcantonio —




7 >
Loure1r0

DAILY FIELD REPORT
Enginesring + Coratruction s EHBS » Energy * Waste CALIBRATION RECORD
|LEA Comm. No.  88UT136.001 S Page 2 of 4 |
'Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date 7 /¢ /12 |
Location P& W East Hartford, East Hartford, CT
Client Pratt & Whitney Division - JTot {
.pH Meter/Serial # 7S EI AP ]
I Time pH 4.01 pH 7.00 pH 10.01 Spec. Cond. ORP DO
Calibration Check
Calibration Check =
| -
"Turbidity Meter/Serial # 2253
3 Time 0NTU 20NTU 100 NTU 800 NTU
Initial Calibration 0854 0.0 20 .0 (oo o0
Calibration Check
Calibration Check
PID Meter/Serial # BR\(e
Time Standard Meter Reading Zero with
i Initial Calibration Oqob’ 0.0 0.0 Ahabiet Ar
| Calibration Check 050's (00 oo bk
Calibration Check o - :
‘Balance/Serial # - ] o
Tim Standard Balance
Initial Calibration Q
Calibration Check )
Calibration Check 1
e~ |
Comments \ II

;Ficld Personnel

Jeremy Marcantonio




1 freire

Engineering = Construction » EH&S « Energy » Waste

LEA Comm. No.

Field Personnel

88UT136.001

PID/FID
Reading

el
—

Y

Project UTC P&WEH 2011 F&H Bldgs GW Monitoring
Location P&W East Hartford, East Hartford, CT
Client Pratt & Whitney Division - JTot

SampleID | Location D | Time S.}‘;‘::" D(eflt’;h
232597 |Trip Blz-x 0O |ReT /
263ssAS g izap |eee |
V225 o) HB - DB N2\ T (6w | 7

I

°F \20032S ()

FIELD SAMPLING RECORD
MISCELLANEOUS SAMPLES
. N Page Y of " |
Date 7 /@ / 12
Cotiients WastIeDCOnt.
G Trip Blex *“—/
GO Cgupnet Ble—k /
6w Duplicare 32apl '

R |

_.Erpmir Marcantonio




PN
Lourelr() FIELD SAMPLING RECORD

Bt & CoRCEIG  BHAS » Bnaroy * Wae MONITORING WELL INVENTORY
LEA Comm.No.  88UT136.001 o _ Page 5 _of 1
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date 5§ /e / \2 |
Location P&W East Hartford, East Hartford, CT

Client Pratt & Whitney Division - JTot

Predicted Depth | Actual Depth | | Reference |
of Well o Water|of w;u_mvr@rer}"‘m’“’ Elevation

Sample ID Location ID Time Comments

2237993 |fb-MW-0 (DG4S 4K [IRY_|@. & I ]
2237994 FB-MW-@2 0935 | 3.6\ 0.2 (| I i
.22_3?_9_95 o Hﬁ Mw ’G?"i__Qﬁ_‘-IO 77 o O B i gl S _Fumoi:Eer_-d Oves]
2237996 Hb=MW-05 0550 HLOhDMS | O b S
2237997  HA-Mw-@lo__|0A5S \G.C) 4.1 D@ | B |
2237998 UA- MW -UF hOOS DYus 002 |@.| P 4 el
2237999 |HB-MwW-@B_ 1003 | Rz lg. | - |
2238060 —————

e

Field Personnel  Jeremy Marcantonio

v b e SN e ——— e e e g ——— e




LOIlI'eer FIELD SAMPLING RECORD

Engineering * Construction « EH&S = Energy * Waste LOW FLOW WELL SAMPLE
LEA Comm. No.  88UT136.001 o o ~ Page (o of ¥
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date<T fe /\7z
Location P&W East Hartford, East Hartford, CT Sample Time {3
Client _ Pratt & Whitney Division - JTot — PR —
Monitoring Well Number {-\6 MW -@7F _ Sample Number(s) 1263255 \ZBTI5F ‘
Initial Field Data anq Measurements
Depth of Well il L%  Reference Used T
Depthto Water _ \(D.Q@7Z PID/FID Reading ol
Height of Column L1 LI(s Interface Yes If yes, Depth Lighter / Heavier
Well Casing Diameter B ~_ Material v General Condition ~ OK  Bad
Protector oad Box [Stickup Casing Secure [ > _
| Ground to Reference SHC . Collar Intact r
Comments | — ‘@ L Cover Locked i
e S— - S Other (describe) s
Dg:'_elopment__lufprmation ] 3y | STV S—
* Parameter ; 37| Spec. =R o e 2l
. Depthto | Pump  |Purge Rate| Cum. Liters [ DO Turbidity
rime | War | Seting |Galinin)| Puged ) |17 | ST | P |OFPED) gn | qurgy | Comeen
\cbaqs 002 YKo oo | @ |— o [Rirgiag
NORG oo 18O [weo | ) 2046 [SH@e [6.2G [34.3 (8.4 |G s
1M oo o | wo |2 2 Ske [e2s [32.2 o2z [ehe|
o _[wos w0 [we | 3 lass|sad (oY (206 |oas [Sor]
L@ SS_ 10.0S | \B0 | IDo 2.9 124571999 @24 |29 |@.xs (W.3AH |
(W@ |jp.0% | 10 | oo Y 21,55 |G |e.2ul |32 @5 | HAs | .
@S _la.os | (50 [ we | US  |215@|ews |e2d |3u4p @15 | 359 |
o SAMhPoLE |—— ! IS —— S N _
L2 PLE. . ___{____H_._ [r——
PFESLRnIC Sy SRS LT - . - - —— - & " /._ e el
= ’___,-‘*""’// e
[ TN e, ;/_/ = e gl eyl
______ - B .
e | // - | P —
l e P S — - - i
Developement Methodzéenstaltlc Pumpy/ Bailer / Inertial Pump / Other o
Sample Field Treatment If any ambiguity cou!d exist, be sure to indicate the field treatment appbed to each sampie
aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on
L the Chain of Custody!
Field Decontammatmn" No If Yes w1th what'? DI — Me OH wi pe on WL {
Waste Container ID R2( A, . S —
Additional Comments DR takn =l szmp \mrj
Field Personnel ng;ej_nx_hﬁi_a;:gantoﬁib S




N
Lourelro FIELD SAMPLING RECORD

Engineering » Construction » EH&S = Energy « Waste LOW FLOW WELL SAMPLE
LEA Comm. No.  88UT136.001 ' . o ~ Page_+ of ¢ |
Project UTC P&WEH 2011 F&H Bldgs GW Monitoring Date<| /Ce /\2
Location P&W East Hartford, East Hartford, CT Sample Time \Z : \'H
Client _Pratt & Whitney Division - JTot §
\2&e325+ 25253 ur -
Monltonng Well Number MR - M- % Sample Number(s) 1263256 V2L 3 2Saus
Initial Field Data and Measurements
| Depth of Well 1¢ & e Reference Used  TOC N
Depth to Water S PID/FID Reading [« 20
Height of Column . Y Interface Yes /®0> Ifyes, Depth Lighterf Heavier
Well Casing Diameter .S Material BVe. General Condition
Protector oad Box AStickup Casing Secure x |
Ground to Reference T Collar Intact X '
Comments -—ﬁf"@ _____ _ Cover Locked Vo
pe e e i e e o Other (describe) -
Development Information 2y SRy =
??famctcr Depthto | Pump [Purge RateJ Cum. Liters Ten'.ls r?C} ggﬁz p; (;U) 0];;, (Eh) ‘B(S- Tt:;t;’idity Cliiigiii
Time “\\ Water Setl_in_g_ _{_mUmm) Purged (1.) _ p S/em) L_ K __‘"_(rngfl.,] (NTU) el
WHY 4.2 \eo [\ | & e e A —
1SS |9.62 (56 [wo | | (2392|539 |6-3¢ [up.q 3T (p-‘o?.

206 A2 [1ISO | \00| & 123G 3o |G.2% |uva | 1)\S [H.33
@S H.@?Z |[\SO |\ | 2.5 123 .6500WSs .2t HLT [ Y. .o U 1\
RAD__ 9.2 | SO | 00, % 23. (A5 F (2.29 Uz | 1.13 | 3.0
V20S 962 | SO | \voo | 3.S_123.(96klolc 2 02,5 V.Cq]3.)2
L2} DAMNPLE | ——

Developement Method Peristaltic Purnp" Bailer / Inertial Purnp / Other

Sample Field Treatment [f any amb:gwo} could exist, be sure to indicate the field treatment apphed to each sample
aliquot with the appropriate suffix in the sample ID on both the sample bottle label and on

- the Chain of Custody! N
Field Decontamination? @ No If Yes, with what? _ D‘\ —> Mo OH wipe on (N
Waste Container ID R7OA |

Additional Comments DTR jeie- =t s2pling -

| P
Field Personnel Jeremy Marcantonio
[




[ B CHAIN OF CUS” DY PAGE | | __
. A LJTESt Accutest Laboratories of New England

R 495 Technology Center West, Building One JrebET AT el
TEL. 508-481-6200 FAX: 508-481-7753 — =g
www.accutest.com EDV/7Z0v -2\ K
Client / Reporting Information ' Project Information Requested Analysis ( see TEST CODE sheet) Matrix Codes
Company hama Project Name !
y— - ) ; \ . DWW - Drinking Wal
e P el €W Boadiogs Co) i 5 e
- WW - Walter
OO NG dsmoese (e i Molyes DE, Billing Information ( If different from Report ta) < SW - Surface Waler
Tty State Zip City: Company Name Siﬂwj:'g"
Ple~pne (T OGto? bzsr biaetbord CT g S SED-Sediment
P o e 3 s 0 s
Koo r ¥ nnyg %%er | 3(c < J AR - A
Phone # kn (] Cham POA Tity State 7o b o SOL - Bither Solia
e ) / Sl — .- WP - Wipe
2600 - 147 - Gl &l Sl sl £B-Field Blonk
Sampler(s) Name(s) Phone 4 Project Manager Attantion. PO# ool S : EB- Equipment Blank
g " c: UR| - ‘:"3 = RB- Rinse Blank
O M re 2 b [)'_'.*{ =i K ‘_ ~ ,3 TB-Trip Blank
Cofiecton Humtar of proserveg Bottes ol Y » - =)
g S e - QY| 2
Accides! a Rl <] a = —_—
sewows|  Field ID | Point of Callection MEQHDE Vial # Date e :‘;M Mat [worvomes| E | 3 [ 2 3 ; I § z 5 % Jla & - LAB USE ONLY
12637259 Ela/iz oo G |m |1 ) X
V2 G 3 ?_“*.'35 Eke 12 h2ag Tk Bw |G [Z Li i y X .
232 SEF Fltefiz [\zuo T b |\ I X
1 2¢6 3TSS Gl fiz M\t [Tw Lw Z H NN
N2 D 7SS L ke /2 hat T bw | ) | Y
\ 263 25( Rl iz han [Tm 6w (o H NN Y
\2Ca3 2o ¢ Rl |y og 1O 6w |\ |
| 7206 2 d."‘“_-? qi(.l_/(? 12D DM w (0 l Li Y X Y
\ZCe 328D Filcefiz 213 P 1w | | b4
-// (f = ‘J#."-. \—‘ /
Data Deliverable Information Comments | Special instructions
Tur d Time ( Business days) Approved By {Accuteat PM]. / Date: [] commercial "A" (Lavel 1} [] nNvase category A . :
[] sta. 10 Business Days [] commercial “B" { Lavel 2) [] NYASP Category B Quu_“ (T riLf? Ke A ¥
g]ms* iness Days {By C only) [ FULLTE (Lovel 394) [ state Forms L
[] Soay RUSH [¥] crree [] EpD Format
[[] 3Day EMERGENCY [ mamcr . [] other
[] 2Day EMERGENCY =" Commarcial "A° = Results Only
D 1 Day EMERGENCY ,,I_.-/:. Commercial "B” = Results + OC Summary
Emergency 8 Rush T/A dita svallable VIA Lablink 5
P Sample Custody must be docymented below each time samples change p ion, including courier delivery.
Refmguined by : Date Time: ! L‘ ,fﬁ Received By: ./ VZ ’/ [Retincuuished By; Date Time: Recelved By:
, ’ At‘: G/ /20012 \ f S 2 2
J Reiinuis "/Mmaler.- Date Time: Received By: = F Relinquished By: . [Date Time: Recolved By:
W3 ./ 1 3 4 4 4
T Relirquidhed by Dats Time: ivod By Cestody Seal 8 O hsc Presarved whare 3pplicable O lce Coolr Temp.
5 I |5 o Not niact - -
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e-Hardcopy 2.0
Automated Report

-. New England
UAaACCUTEST

LABORATORIES

02/09/12

Technical Report for

Loureiro Eng. Associates
PWCTEH:F & H Buildings Groundwater
88UT136

Accutest Job Number: MC7631

Sampling Date: 01/31/12

Report to:

Loureiro Eng

100 Northwest Drive

Plainville, CT 06062

rimckinney@loureiro.com; jttrzaski@loureiro.com

ATTN: Joe Traski

Total number of pages in report: 25

»A,
: L
2
 fa | O

Test results contained within this data package meet the requirements Reza i nd
of the National Environmental Laboratory Accreditation Conference Lab Director
and/or state specific certification programs as applicable.

Client Service contact: Frank DAgostino 508-481-6200

Certifications: MA (M-MA136,SW846 NELAC) CT (PH-0109) NH (250210) RI (00071) ME (MA00136) FL (E87579)
NY (11791) NJ (MA926) PA (6801121) ND (R-188) CO MN (11546AA) NC (653) IL (002337) 1SO 17025:2005 (L2235)
This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.

Test results relate only to samples analyzed.

New England = 495 Tech Center West = Building 1 = Marlborough, MA 01752 = tel: 508-481-6200 = fax: 508-481-7753 = http://www.accutest.com
1of 25
Accutest Laboratories is the sole authority for authorizing edits or modifications to this =-AC:CUTESTe
document. Unauthorized modification of thisreport is strictly prohibited. MC7631 LamonataniEs
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Accutest Laboratories

Sample Summary

Loureiro Eng. Associates

Job No: MC7631
PWCTEH:F & H Buildings Groundwater
Project No: 88UT136

Sample Collected Matrix Client
Number Date Time By Received Code Type Sample 1D
MC7631-1 O0l/31/12 13:32KD  01/31/12 AQ Ground Water 1249871UF

[ | 30f 25
@ ACCUTEST
MCTEal | LAwammamiss



|ACCUTEST.

Laborateries

SAMPLE DELIVERY GROUP CASE NARRATIVE

<

Client:  Loureiro Eng. Associates Job No MC7631

Site: PWCTEH:F & H Buildings Groundwater Report Date  2/9/2012 2:52:47 PM

1 Sample(s), 0 Trip Blank(s) and 0 Field Blank(s) were collected on 01/31/2012 and were received at Accutest on 01/31/2012 properly
preserved, at 0.9 Deg. C and intact. These Samples received an Accutest job number of MC7631. A listing of the Laboratory Sample
ID, Client Sample ID and dates of collection are presented in the Results Summary Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more
information, please refer to QC summary pages.

Metals By Method SW846 6010C
Matrix: AQ Batch ID: MP18522

= All samples were digested within the recommended method holding time.
= All samples were analyzed within the recommended method holding time.
= All method blanks for this batch meet method specific criteria.

= Sample(s) MC7707-12FSDL were used as the QC samples for metals.

= Only Chromium requested.

Wet Chemistry By Method SW846 7196A
Matrix: AQ Batch ID: GN37725

= All samples were analyzed within the recommended method holding time.

= All method blanks for this batch meet method specific criteria.

= Sample(s) MC7631-1DUP, MC7631-1MS were used as the QC samples for Chromium, Hexavalent.

The Accutest Laboratories of New England certifies that all analysis were performed within method specification. Itis further
recommended that this report to be used in its entirety. The Accutest Laboratories of NE, Laboratory Director or assignee as verified
by the signature on the cover page has authorized the release of this report(MC7631).

Thursday, February 09, 2012 Page 1 of 1
[ | 4 of 25
@ ACCUTEST

MC7631 LABORATORIES



Section 3
I New England

LABORATORIES

Sample Results

Report of Anaysis

an 5 of 25
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Accutest Laboratories

Report of Analysis Page 1 of 1
Client SampleID: 1249871UF
Lab Sample ID: MC7631-1 Date Sampled: 01/31/12
Matrix: AQ - Ground Water Date Received: 01/31/12

Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Chromium 27.4 10 ug//l 1 02/03/12 02/03/12 EAL Swe466010C1  Sws46 3010A 2

(1) Instrument QC Batch: MA13913
(2) Prep QC Batch: MP18522

RL = Reporting Limit

6 of 25

@ ACCUTEST
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Accutest Laboratories

Report of Analysis Page 1 of 1
Client SampleID: 1249871UF
Lab Sample ID: MC7631-1 Date Sampled: 01/31/12
Matrix: AQ - Ground Water Date Received: 01/31/12

Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

General Chemistry
Analyte Result RL Units DF Analyzed By Method

Chromium, Hexavalent < 0.010 0.010 mg/l 1 02/01/12 12:05 MC  SW846 7196A

RL = Reporting Limit

[ | 7 of 25
@ ACCUTEST
MCTEal | LAwammamiss



Section 4

-. New England
UAaCCUTEST

LABORATORIES

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

Certification Exceptions
Certification Exceptions (CT)
Chain of Custody

RCP Form

Sample Tracking Chronicle

an 8 of 25
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ACCLUITEST

LABORAYTERIES

Chent) Reparting Iifermatinn

CHAIN OF CUSTODY

T L—

jer e

Filling Information { ¢ witferent from Report in)

[ T

LABUSE ONLY

e Emee

Farnaroviid Tine | Business diys

@ 50 Rusingss
Susingas Pays 9y Seniract only)
5 thiry RUSH

) Doy EMERGENSY

7 Loy EMERGENGY

1 Day EHERGENCY

{777 commers
—
34 creep
£ m e

R (Ll 2
LLTY { Lovel Tet }

Thgmb i LSpee

J 8 Fh TR ity weiabin WA Lakiiek
Sampls Custedy must be below each tire sampies changs pussessbon, nzluding oo
impsEakio ey Mirsplte, Daps Tiea: * {Revawsd s P Fhnguisies By Pataiyed Ry:

1 b . 4 2 2

S b Bimpler Giater P S B Wit T Rt By
3 3 4

FrREm—— A P O o
5 5 B s

MC7631: Chain of Custody
Page 1 of 3

[ | 9 of 25
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@
g AcCUTEST

LABORATORIES

: Chent { Reporting Information

Corpany Name

CHAIN OF CUSTODY

Accutest Laboratories of New England
495 Technology Center West, Building One
TEL. 508-481-6200 FAX: 508-481-7753

PAGE _| OF |

FED-EX Tracking #

Boibs Groer Contral #

[Arouiest Quole #

[Actutes: Job #

C 763

www.accutest.com

Project Information :

Project Name

Pig EH F2rl Bulchn

i2ein ~2 8
Requested Analysis {sea TEST CODE sheet)

Matrix Codes

DW - Drinking Water
G¥ - Ground Water

Lovreive ocinesnng Aasaiods P
Sireet Address ~ -7 Street: %, oo

100 _INordneiyy Dve Willeww Street Bifling Information ( I different fram Report to) 9 SW - Surface Water
Cily State Zip City: Company Name 3 S0 - Soil

.E SL- Sludge

Pleineitlc ¢ 0c0C2 st Heordtered g & S0 S
Bropect Contact E-mail Project# [SueetAdess 3 3 110 Cther Liguie

Robin_ Mk nnty VT I6 i i RS AR - A

ax fient ity -

Phone # ¥ Fax # Client PO# Cit; State Zip & ‘f SO;VPO-{P‘;;;zohd
S’éﬁ i 7L’ v7’ C/ l 5‘ f (c, 5 FB-Fielt Blank
Sampler(s) Name{s) Phone # Project Manager Afloni 3 e EB- Equipment Blank

Y RB- Rinse Biank
N (o —_ N
K . DOnctne 51 TB-Trip Blank
Goltaction Number of presersad Bottles ‘6 X
P V)
- & 2
s sommes Jlzlalzle|8]5]5]E T T
samgle # Field i / Point of Collection MEGH/D! Vial # Date Time by Matrix e 213129 85121218 LAB USE ONLY
AT 124q59, Lppex 1Rz liep |Gw| 2 IR C R

Turnaround Time { Business days)
[#5td. 10 Business Days

[1 std. 5 Business Days (By Contract only)
] 5Day RUSH

[} 3 Day EMERGENGY
[ 2 pay EMERGENGY
[} 1+ bay EMERGENCY

7

Diata Deliverable Infar:

esults + QC Summary

Conimercial

{7 comme (Level 1) {7 nyasP category A
] Commercial "B" { Level 2) [ NYASP Gategory B
7 FULLTH (Level 344} [ state Forms
[ cvRop ] EDD Format
[} -MaMCP [ other

- Commefcial esults Only

Emergency & Rush T/A data available VIA Labink

courier deiivery,

: . Samplas Custody must be docuniented belowbach time samples change

Refinquished by Sampler: Date Time: 7 5 [recoiveay: W Relinguished By: Date Time: | G /%5 [Received By:
1 s DOpphs J=3/A2=" | % o [ F 2 fe~ —3/42 h H <

7 <

Relinquished by Samolef” f Data Time: Recewed BT 7 B Date Time: Received By:
3 o 3 1 4 4

Relinquished by: Date Time: Recolved By: Custody Seal # £1 mtact #reserved where applicable Onice Cooler Temp,

o e v

2 5 Mot .

MC7631: Chain of Custody

Page 2 of 3

[ | 10 of 25
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Accutest Laboratories Sample Receipt Summary

Immediate Client Services Action Required: No

Client Service Action Required at Login: No

Airbill #'s:

Sample Integrity - Documentation

W ACCUTEST
LABORATORIES

Accutest Job Number: MC7631 Client: LEA
Date / Time Received: 1/31/2012 Delivery Method:
Project: 88UT136 No. Coolers:
Cooler Security Y or N Y or N
1. Custody Seals Present: | 3.COC Present: |
2. Custody Seals Intact: [J  4.SmplDates/Time OK O
Cooler Temperature Y or N

1. Temp criteria achieved: O

2. Cooler temp verification: Infared gun

3. Cooler media: Ice (bag)
Quality Control Preservatio Y or N N/A

1. Trip Blank present/ cooler: O O

2. Trip Blank listed on COC: O O

3. Samples preserved properly: (]

4.VOCs headspace free: O O

Comments

Accutest Laboratories
V:508.481.6200

1. Sample labels present on bottles:
2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition

1. Sample recvd within HT:
2. All containers accounted for:

3. Condition of sample:

Sample Integrity - Instructions

1. Analysis requested is clear:

2. Bottles received for unspecified tests

3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

5. Filtering instructions clear:

495 Technology Center West, Bldg One
F: 508.481.7753

Y or N
]
O
O
Y or N
O
O
Intact
Y or N N/A
O
|
O
O O
O O

Marlborough, MA
www/accutest.com

MC7631: Chain of Custody
Page 3 of 3

11 of 25
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Reasonable Confidence Protocol
Laboratory Analysis
QA/QC Certification Form

Laboratory Name: Accutest New England Client: Loureiro Eng. Associates
Project Location: PWCTEH:F & H Buildings Groundwater ~ Project Number: 88UT136
Sampling Date(s): 1/31/2012

Laboratory Sample ID(s): MC7631-1

Methods: SW846 6010C, SW846 7196A

For each analytical method referenced in this laboratory report package, were all
specified QA/QC performance criteria followed, including the requirement to explain any

1 criteria falling outside of acceptable guidelines, as specified in the CTDEP method- Yes £ No [
specific Reasonable Confidence Protocol
documents)?
1A Where all the method specified preservation and holding time requirements met? Yes ¥ No [
1B VPH and EPH mehods only: Was the VPH or EPH method conducted without ves T Nno L
significant modifications (See section 11.3 of respective methods)
NA ¥

Were all samples received by the laboratory in a condition consistent with

[+ r
2 that described on the associated chain-of-custody document(s)? Yes = No _
3 Were samples received at an appropriate temperature (<6° C)? Yes © No [
4 Were all QA/QC performance criteria specified in the CTDEP Reasonable v o N u
Confidence Protocol documents achieved? es = ° =
5 a) Were reporting limits specified or referenced on the chain-of-custody? Yes L No X
b) Were these reporting limits met? Yes = No E
For each analytical method referenced in this laboratory report package,

6 were results reported for all constituents identified in the method-specific ves L No &

analyte lists presented in the Reasonable Confidence Protocol documents?

Are project-specific matrix spikes and laboratory duplicates included in this
7 project-sp P v aup Yes ¥ No [

data set?

Note: For all questions to which the response was "No" (with the exception of question #7), additional
information must be provided in an attached narrative. If the answer to question #1, #1A or #1B is "No", the
data package does not meet the requirements for "Reasonable Confidence".

1, the undersigned, attest under pains and penalties of perjury that, to the best of my knowledge and belief
and based upon my personal inquiry of those responsible for providing the information contained in this
analytical report, such information is accurate and complete.

Authorized
Signature: /L7 74/ Position:  Lab Director
Printed Name: Reza Tand Date: 2/9/2012

Accutest New England
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Accutest Laboratories

Internal Sample Tracking Chronicle

Loureiro Eng. Associates

Job No: MC7631
PWCTEH:F & H Buildings Groundwater
Project No: 88UT136

Sample

Number  Method Analyzed By Prepped By  Test Codes
MC7631-1 Collected: 31-JAN-12 13:32 By: KD Received: 31-JAN-12 By: B
1249871UF

MC7631-1 SW846 7196A 01-FEB-12 12:05 MC XCR
MC7631-1 SW846 6010C 03-FEB-12 18:06 EAL O03-FEB-12 DA CR

Page1of 1
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Section 5

-. New England
UWAaCCUTEST

LABORATORIES f

Metals Analysis

QC Data Summaries

Includes the following where applicable:

Method Blank Summaries

Matrix Spike and Duplicate Summaries

Blank Spike and Lab Control Sample Summaries
Serial Dilution Summaries
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunmber: MC7631

Account: LEA - Loureiro Eng. Associates

Project: PWCTEH F & H Buil di ngs G oundwat er
QC Batch I D: MP18522 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 02/ 03/ 12
MB
Met al RL I DL MDL raw final
Al umi num 200 12 21
Ant i nony 6.0 1.1 1.7
Arseni c 4.0 . 88 1.9
Barium 50 .24 . 65
Beryl lium 4.0 .15 .28
Bor on 100 .39 .59
Cadni um 4.0 .12 .17
Cal ci um 5000 5.8 17
Chr onmi um 10 . 65 .7 0.10 <10
Cobal t 50 .13 .38
Copper 25 .48 1.4
Gol d 50 2 2.7
Iron 100 3.5 11
Lead 5.0 1.3 2.1
Magnesi um 5000 34 60
Manganese 15 .15 .54
Mol ybdenum 100 .53 1.5
N ckel 40 .22 .7
Pal | adi um 50 3.2 7.9
Pl ati num 50 6.4 9.6
Pot assi um 5000 42 190
Sel eni um 10 1.5 2
Silicon 100 1.1 8.4
Silver 5.0 .71 1.3
Sodi um 5000 14 40
Strontium 10 .19 .35
Thal I'i um 5.0 .71 1.4
Tin 100 .43 .6
Ti tani um 50 . 46 .72
Tungst en 100 6.9 14
Vanadi um 10 L7 1.3
Zi nc 20 1.2 4
Associ at ed sanpl es MP18522: MC7631-1
Page 1
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunmber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP18522 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date:

Met al

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC limts
(anr) Analyte not requested

Page 2
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunmber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

' I

QC Batch I D: MP18522 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 02/ 03/ 12 02/ 03/ 12
BSP Spi kel ot Qc BSD Spi kel ot BSD Q
Met al Resul t MPI CP % Rec Limts Resul t MPI CP % Rec RPD Limt
Al um num
Ant i nony
Arseni c anr
Barium anr
Beryl lium
Boron
Cadmi um anr
Cal ci um
Chrom um 506 500 101. 2 80-120 508 500 101.6 0.4 20
Cobal t
Copper anr
Gol d
Iron anr
Lead anr
Magnesi um
Manganese anr
Mol ybdenum
Ni ckel anr
Pal | adi um
Pl ati num
Pot assi um
Sel eni um anr
Silicon
Si | ver anr
Sodi um
Strontium
Thal I'i um
Tin
Ti tani um
Tungst en
Vanadi um
Zinc anr
Associ at ed sanpl es MP18522: MC7631-1
Page 1
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunmber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP18522 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date:

Met al

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC limts
(anr) Analyte not requested

Page 2
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QC Batch I D: MP18522

Matrix Type:

Prep Date:

AQUEOUS

SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunmber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

Met hods: SWB46 6010C
Units: ug/l

02/ 03/ 12

Met al

MC7707- 12F
Oiginal SDL 1:5

@
I F Limts

Al um num
Ant i nony
Arseni c
Barium
Beryl lium
Boron
Cadmi um
Cal ci um
Chr onmi um
Cobal t
Copper

Gol d

Iron

Lead
Magnesi um
Manganese
Mol ybdenum
Ni ckel

Pal | adi um
Pl ati num
Pot assi um
Sel eni um
Silicon

Si | ver
Sodi um
Strontium
Thal I'i um
Tin

Ti tani um
Tungst en
Vanadi um

Zi nc

anr

anr

anr

0.00 0.00

anr

anr

anr

anr

anr

anr

anr

anr

Associ at ed sanpl es MP18522: MC7631-1

Page 1

' I

19 of 25

@ ACCUTEST

MC7631

LABORATORIES



SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunmber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP18522 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date:

Met al

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QC limts
(anr) Analyte not requested

Page 2

' I

20 of 25

@ ACCUTEST

MC7631

LABORATORIES



Section 6

-. New England
UAaCCUTEST

LABORATORIES

Genera Chemistry

QC Data Summaries

Includes the following where applicable:

* Method Blank and Blank Spike Summaries
* Duplicate Summaries
e Matrix Spike Summaries
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METHOD BLANK AND SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH. F & H Buil di ngs G oundwat er

MB Spi ke BSP BSP QC
Anal yte Batch ID RL Resul t Units Armount Resul t %Recov Limts
Chr omi um Hexaval ent GN37725 0.010 0.0 ng/ | 0.1 0.10 100.0 85-115%
Associ at ed Sanpl es:
Bat ch GN37725: MC7631-1
(*) Qutside of QClimts
Page 1
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BLANK SPI KE DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH. F & H Buil di ngs G oundwat er

Spi ke BSD @«
Anal yte Batch ID Units Anmount Resul t RPD Limt
Chr omi um Hexaval ent GN37725 ng/ | 0.1 0.10 0.0 20%
Associ at ed Sanpl es:
Bat ch GN37725: MC7631-1
(*) Qutside of QClimts
Page 1
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DUPLI CATE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH. F & H Buil di ngs G oundwat er

Qc Original DUP C
Anal yte Batch ID Sanpl e Units Resul t Resul t RPD Limts
Chr omi um Hexaval ent GN37725 MC7631- 1 ny/ | 0.0 0.0 0.0 0-20%
Associ at ed Sanpl es:
Bat ch GN37725: MC7631-1
(*) Qutside of QClimts
Page 1
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MATRI X SPI KE RESULTS SUMVARY
GENERAL CHEM STRY

Logi n Nunber: MC7631
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH. F & H Buil di ngs G oundwat er

Qc Original Spi ke MB QC
Anal yte Batch ID Sanpl e Units Resul t Armount Resul t %Rec Limts
Chr omi um Hexaval ent GN37725 MC7631- 1 ny/ | 0.0 0.1 0. 094 94.0 85-115%
Associ at ed Sanpl es:
Bat ch GN37725: MC7631-1
(*) Qutside of QClimts
(N) Matrix Spike Rec. outside of QClimts
Page 1
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e-Hardcopy 2.0
Automated Report

-. New England
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LABORATORIES

09/13/12

Technical Report for

Loureiro Eng. Associates
PWCTEH:F & H Buildings Groundwater
88UT136

[ Accutest Job Number: MC13780

Sampling Date: 09/06/12

Report to:

Loureiro Eng

100 Northwest Drive

Plainville, CT 06062

rimckinney@loureiro.com; jttrzaski@loureiro.com

ATTN: Joe Traski

Total number of pages in report: 67

S At

Reza d
Lab Director

Test results contained within this data package meet the requirements
of the National Environmental Laboratory Accreditation Conference
and/or state specific certification programs as applicable.

Client Service contact: Frank DAgostino 508-481-6200

Certifications: MA (M-MA136,SW846 NELAC) CT (PH-0109) NH (250210) RI (00071) ME (MA00136) FL (E87579)
NY (11791) NJ (MA926) PA (6801121) ND (R-188) CO MN (11546AA) NC (653) IL (002337) WI (399080220)

1SO 17025:2005 (L2235)

This report shall not be reproduced, except in its entirety, without the written approval of Accutest Laboratories.

Test results relate only to samples analyzed.

New England « 495 Tech Center West «  Building 1« Marlborough, MA 01752 « tel: 508-481-6200 « fax: 508-481-7753 « http://www. accutest.com
1 of 67
Accutest Laboratories is the sole authority for authorizing edits or modifications to this =-AC:CUTEST@
document. Unauthorized modification of thisreport is strictly prohibited. MC13780  ‘APematomies
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Accutest Laboratories

Loureiro Eng. Associates

Sample Summary

Job No: MC13780
PWCTEH:F & H Buildings Groundwater
Project No: 88UT136
Sample Collected Matrix Client
Number Date Time By Received Code Type Sample ID
MC13780-1 09/06/12 09:10JM  09/06/12 AQ Trip Blank Water 1263259
MC13780-2 09/06/12 12:40M  09/06/12 AQ Ground Water 1263258
MC13780-3 09/06/12 12:40M  09/06/12 AQ Ground Water 1263258UF
MC13780-4 09/06/12 11:07 M 09/06/12 AQ Ground Water 1263255
MC13780-5 09/06/12 11:07JM  09/06/12 AQ Ground Water 1263255UF
MC13780-6 09/06/12 12:17JM  09/06/12 AQ Ground Water 1263256
MC13780-7 09/06/12 12:17JM  09/06/12 AQ Ground Water 1263256UF
MC13780-8 09/06/12 12:17JM  09/06/12 AQ Ground Water 1263257
MC13780-9 09/06/12 12:17JM  09/06/12 AQ Ground Water 1263257UF
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B ACCUTEST

LABORATORIES

SAMPLE DELIVERY GROUP CASE NARRATIVE

Client:  Loureiro Eng. Associates Job No MC13780

Site: PWCTEH:F & H Buildings Groundwater Report Date  9/13/2012 4:50:50 PM

8 Sample(s), 1 Trip Blank(s) were collected on 09/06/2012 and were received at Accutest on 09/06/2012 properly preserved, at 2.1
Deg. C and intact. These Samples received an Accutest job number of MC13780. A listing of the Laboratory Sample ID, Client
Sample ID and dates of collection are presented in the Results Summary Section of this report.

Except as noted below, all method specified calibrations and quality control performance criteria were met for this job. For more
information, please refer to QC summary pages.

Volatiles by GCMS By Method SW846 8260B
Matrix: AQ Batch ID: MSP2103

= All samples were analyzed within the recommended method holding time.
= All method blanks for this batch meet method specific criteria.

= Blank Spike Recovery(s) for 1,2,4-Trichlorobenzene, 2,2-Dichloropropane, Naphthalene, Trans-1,4-Dichloro-2-Butene are
outside control limits. Blank Spike meets program technical requirements.

= Continuing calibration check standard MSP2103-CC2072 for 2,2-dichloropropane, trans-1,4-dichloro-2-butene, 1,2,4-
trichlorobenzene, naphthalene, 1,2,3-trichlorobenzene exceed 30% Difference. This check standard met RCP criteria.

= Quadratic regression is employed for initial calibration standard in batch MSP2072-ICC2072 for methyl tert butyl ether, carbon
disulfide.

Extractables by GC By Method CT-ETPH 7/06
Matrix: AQ Batch ID: OP30303

= All samples were extracted within the recommended method holding time.
= All samples were analyzed within the recommended method holding time.

= All method blanks for this batch meet method specific criteria.

Extractables by GC By Method SW846 8082
Matrix: AQ Batch ID: OP30302

= All samples were extracted within the recommended method holding time.
= All samples were analyzed within the recommended method holding time.
= All method blanks for this batch meet method specific criteria.

= MC13780-2 for Decachlorobiphenyl: Outside control limits due to possible matrix interference.

Metals By Method SW846 6010C
Matrix: AQ Batch ID: MP19630

= All'samples were digested within the recommended method holding time.
= All samples were analyzed within the recommended method holding time.
= All method blanks for this batch meet method specific criteria.

= Sample(s) MC13777-15SDL were used as the QC samples for metals.

= RPD(s) for Serial Dilution for Chromium, Copper, Nickel are outside control limits for sample MP19630-SD1. Percent
difference acceptable due to low initial sample concentration (< 50 times IDL).

= Only selected metals requested.

Thursday, September 13, 2012 Page 1 of 2
[ | 4 of 67
@ ACCUTEST

MC13780 LABORATORIES



Metals By Method SW846 7470A
Matrix: AQ Batch ID: MP19634 ‘

= All samples were digested within the recommended method holding time.
= All samples were analyzed within the recommended method holding time.

= All method blanks for this batch meet method specific criteria.

Matrix: AQ Batch ID: MP19637

= All samples were digested within the recommended method holding time.
= All samples were analyzed within the recommended method holding time.

= All method blanks for this batch meet method specific criteria.

The Accutest Laboratories of New England certifies that all analysis were performed within method specification. It is further
recommended that this report to be used in its entirety. The Accutest Laboratories of NE, Laboratory Director or assignee as verified
by the signature on the cover page has authorized the release of this report(MC13780).

Thursday, September 13, 2012 Page 2 of 2
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Summary of Hits Page 1 of 1

Job Number: MC13780

Account: Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Collected: 09/06/12

Lab SampleID Client SampleID Result/

Analyte Qual RL MDL Units Method

M C13780-1 1263259

No hits reported in this sample.

M C13780-2 1263258

No hits reported in this sample.

M C13780-3 1263258UF

No hits reported in this sample.

M C13780-4 1263255

CT-ETPH (C9-C36) 0.0830 0.080 mg/I CT-ETPH 7/06

M C13780-5 1263255UF

Barium 88.8 50 ug/l SW846 6010C

M C13780-6 1263256

1,1,1-Trichloroethane 4.8 1.0 ug/l SW846 8260B

CT-ETPH (C9-C36) 0.0979 0.094 mg/I CT-ETPH 7/06

M C13780-7 1263256UF

Barium 69.9 50 ug/l SW846 6010C

M C13780-8 1263257

1,1,1-Trichloroethane 4.9 1.0 ug/I SW846 8260B

M C13780-9 1263257UF

Barium 69.5 50 ug/l SW846 6010C
[ | 6 of 67
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Sample Results

Report of Analysis
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Accutest Laboratories

Report of Analysis Page 1 of 3
Client Sample ID: 1263259
Lab Sample ID: MC13780-1 Date Sampled: 09/06/12
Matrix: AQ - Trip Blank Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 P64428.D 1 09/11/12 TT na n‘a MSP2103
Run #2
Purge Volume
Run #1 5.0ml
Run #2
VOA RCP List
CAS No. Compound Result RL Units Q
67-64-1 Acetone ND 5.0 ug/|
107-13-1 Acrylonitrile ND 5.0 ug/|
71-43-2 Benzene ND 0.50 ug/l
108-86-1 Bromobenzene ND 5.0 ug/|
75-27-4 Bromaodichloromethane ND 1.0 ug/Il
75-25-2 Bromoform ND 1.0 ug/Il
74-83-9 Bromomethane ND 2.0 ug/Il
78-93-3 2-Butanone (MEK) ND 5.0 ug/l
104-51-8 n-Butylbenzene ND 5.0 ug/|
135-98-8 sec-Butylbenzene ND 5.0 ug/l
98-06-6 tert-Butylbenzene ND 5.0 ug/|
75-15-0 Carbon disulfide ND 5.0 ug/|
56-23-5 Carbon tetrachloride ND 1.0 ug/|
108-90-7 Chlorobenzene ND 1.0 ug/|
75-00-3 Chloroethane ND 2.0 ug/|
67-66-3 Chloroform ND 1.0 ug/|
74-87-3 Chloromethane ND 2.0 ug/|
95-49-8 o-Chlorotoluene ND 5.0 ug/|
106-43-4 p-Chloratoluene ND 5.0 ug/|
96-12-8 1,2-Dibromo-3-chloropropane ND 5.0 ug/Il
124-48-1 Dibromochloromethane ND 1.0 ug/Il
106-93-4 1,2-Dibromoethane ND 2.0 ug/|
95-50-1 1,2-Dichlorobenzene ND 1.0 ug/|
541-73-1 1,3-Dichlorobenzene ND 1.0 ug/Il
106-46-7 1,4-Dichlorobenzene ND 1.0 ug/|
75-71-8 Dichlorodifluoromethane ND 2.0 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 ug/|
107-06-2 1,2-Dichloroethane ND 1.0 ug/|
75-35-4 1,1-Dichloroethene ND 1.0 ug/|
156-59-2 cis-1,2-Dichloroethene ND 1.0 ug/|
156-60-5 trans-1, 2-Dichloroethene ND 1.0 ug/|
78-87-5 1,2-Dichloropropane ND 2.0 ug/|
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
[ | 8 of 67
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Accutest Laboratories

Report of Analysis Page 2 of 3

Client Sample ID: 1263259
Lab Sample ID: MC13780-1 Date Sampled: 09/06/12
Matrix: AQ - Trip Blank Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Compound Result RL Units Q
142-28-9 1,3-Dichloropropane ND 5.0 ug/|
594-20-7 2,2-Dichloropropane ND 5.0 ug/|
563-58-6 1,1-Dichloropropene ND 5.0 ug/|
10061-01-5 cis-1,3-Dichloropropene ND 0.50 ug/|
10061-02-6 trans-1,3-Dichloropropene ND 0.50 ug/|
100-41-4 Ethylbenzene ND 1.0 ug/|
76-13-1 Freon 113 ND 5.0 ug/|
87-68-3 Hexachlorobutadiene ND 5.0 ug/|
591-78-6 2-Hexanone ND 5.0 ug/|
98-82-8 I sopropylbenzene ND 5.0 ug/|
99-87-6 p-1sopropyltoluene ND 5.0 ug/l
1634-04-4  Methyl Tert Butyl Ether ND 1.0 ug/|
108-10-1 4-Methyl-2-pentanone (MIBK) ND 5.0 ug/|
74-95-3 Methylene bromide ND 5.0 ug/|
75-09-2 Methylene chloride ND 2.0 ug/|
91-20-3 Naphthal ene ND 5.0 ug/l
103-65-1 n-Propylbenzene ND 5.0 ug/|
100-42-5 Styrene ND 5.0 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 5.0 ug/|
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ug/|
127-18-4 Tetrachloroethene ND 1.0 ug/|
109-99-9 Tetrahydrofuran ND 10 ug/|
108-88-3 Toluene ND 1.0 ug/|
110-57-6 Trans-1,4-Dichloro-2-Butene  ND 5.0 ug/|
87-61-6 1,2,3-Trichlorobenzene ND 5.0 ug/|
120-82-1 1,2,4-Trichlorobenzene ND 5.0 ug/|
71-55-6 1,1,1-Trichloroethane ND 1.0 ug/|
79-00-5 1,1,2-Trichloroethane ND 1.0 ug/Il
79-01-6 Trichloroethene ND 1.0 ug/Il
75-69-4 Trichlorofluoromethane ND 1.0 ug/|
96-18-4 1,2,3-Trichloropropane ND 5.0 ug/|
95-63-6 1,2,4-Trimethylbenzene ND 5.0 ug/Il
108-67-8 1,3,5-Trimethylbenzene ND 5.0 ug/l
75-01-4 Vinyl chloride ND 1.0 ug/l

m, p-Xylene ND 1.0 ug/|
95-47-6 o-Xylene ND 1.0 ug/|
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 115% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 3 of 3
Client Sample ID: 1263259
Lab Sample ID: MC13780-1 Date Sampled: 09/06/12
Matrix: AQ - Trip Blank Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
2037-26-5 Toluene-D8 104% 70-130%
460-00-4 4-Bromofluorobenzene 115% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 3
Client Sample ID: 1263258
Lab Sample ID: MC13780-2 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 P64441.D 1 09/12/12 TT na n‘a MSP2103
Run #2
Purge Volume
Run #1 5.0ml
Run #2
VOA RCP List
CAS No. Compound Result RL Units Q
67-64-1 Acetone ND 5.0 ug/|
107-13-1 Acrylonitrile ND 5.0 ug/|
71-43-2 Benzene ND 0.50 ug/l
108-86-1 Bromobenzene ND 5.0 ug/|
75-27-4 Bromaodichloromethane ND 1.0 ug/Il
75-25-2 Bromoform ND 1.0 ug/Il
74-83-9 Bromomethane ND 2.0 ug/Il
78-93-3 2-Butanone (MEK) ND 5.0 ug/l
104-51-8 n-Butylbenzene ND 5.0 ug/|
135-98-8 sec-Butylbenzene ND 5.0 ug/l
98-06-6 tert-Butylbenzene ND 5.0 ug/|
75-15-0 Carbon disulfide ND 5.0 ug/|
56-23-5 Carbon tetrachloride ND 1.0 ug/|
108-90-7 Chlorobenzene ND 1.0 ug/|
75-00-3 Chloroethane ND 2.0 ug/|
67-66-3 Chloroform ND 1.0 ug/|
74-87-3 Chloromethane ND 2.0 ug/|
95-49-8 o-Chlorotoluene ND 5.0 ug/|
106-43-4 p-Chloratoluene ND 5.0 ug/|
96-12-8 1,2-Dibromo-3-chloropropane ND 5.0 ug/Il
124-48-1 Dibromochloromethane ND 1.0 ug/Il
106-93-4 1,2-Dibromoethane ND 2.0 ug/|
95-50-1 1,2-Dichlorobenzene ND 1.0 ug/|
541-73-1 1,3-Dichlorobenzene ND 1.0 ug/Il
106-46-7 1,4-Dichlorobenzene ND 1.0 ug/|
75-71-8 Dichlorodifluoromethane ND 2.0 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 ug/|
107-06-2 1,2-Dichloroethane ND 1.0 ug/|
75-35-4 1,1-Dichloroethene ND 1.0 ug/|
156-59-2 cis-1,2-Dichloroethene ND 1.0 ug/|
156-60-5 trans-1, 2-Dichloroethene ND 1.0 ug/|
78-87-5 1,2-Dichloropropane ND 2.0 ug/|
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 2 of 3

Client Sample ID: 1263258
Lab Sample ID: MC13780-2 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Compound Result RL Units Q
142-28-9 1,3-Dichloropropane ND 5.0 ug/|
594-20-7 2,2-Dichloropropane ND 5.0 ug/|
563-58-6 1,1-Dichloropropene ND 5.0 ug/|
10061-01-5 cis-1,3-Dichloropropene ND 0.50 ug/|
10061-02-6 trans-1,3-Dichloropropene ND 0.50 ug/|
100-41-4 Ethylbenzene ND 1.0 ug/|
76-13-1 Freon 113 ND 5.0 ug/|
87-68-3 Hexachlorobutadiene ND 5.0 ug/|
591-78-6 2-Hexanone ND 5.0 ug/|
98-82-8 I sopropylbenzene ND 5.0 ug/|
99-87-6 p-1sopropyltoluene ND 5.0 ug/l
1634-04-4  Methyl Tert Butyl Ether ND 1.0 ug/|
108-10-1 4-Methyl-2-pentanone (MIBK) ND 5.0 ug/|
74-95-3 Methylene bromide ND 5.0 ug/|
75-09-2 Methylene chloride ND 2.0 ug/|
91-20-3 Naphthal ene ND 5.0 ug/l
103-65-1 n-Propylbenzene ND 5.0 ug/|
100-42-5 Styrene ND 5.0 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 5.0 ug/|
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ug/|
127-18-4 Tetrachloroethene ND 1.0 ug/|
109-99-9 Tetrahydrofuran ND 10 ug/|
108-88-3 Toluene ND 1.0 ug/|
110-57-6 Trans-1,4-Dichloro-2-Butene  ND 5.0 ug/|
87-61-6 1,2,3-Trichlorobenzene ND 5.0 ug/|
120-82-1 1,2,4-Trichlorobenzene ND 5.0 ug/|
71-55-6 1,1,1-Trichloroethane ND 1.0 ug/|
79-00-5 1,1,2-Trichloroethane ND 1.0 ug/Il
79-01-6 Trichloroethene ND 1.0 ug/Il
75-69-4 Trichlorofluoromethane ND 1.0 ug/|
96-18-4 1,2,3-Trichloropropane ND 5.0 ug/|
95-63-6 1,2,4-Trimethylbenzene ND 5.0 ug/Il
108-67-8 1,3,5-Trimethylbenzene ND 5.0 ug/l
75-01-4 Vinyl chloride ND 1.0 ug/l

m, p-Xylene ND 1.0 ug/|
95-47-6 o-Xylene ND 1.0 ug/|
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 113% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 3 of 3
Client Sample ID: 1263258
Lab Sample ID: MC13780-2 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
2037-26-5 Toluene-D8 100% 70-130%
460-00-4 4-Bromofluorobenzene 111% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: 1263258
Lab Sample ID: MC13780-2 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: CT-ETPH 7/06 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BC645228.D 1 09/11/12 KN 09/08/12 OP30303 GBC3114
Run #2

Initial Volume Final Volume

Run #1 970 ml 1.0ml
Run #2
CAS No. Compound Result RL Units Q
CT-ETPH (C9-C36) ND 0.082 mg/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 66% 50-149%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: 1263258
Lab Sample ID: MC13780-2 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SW846 8082 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BK16895.D 1 09/13/12 AP 09/08/12 OP30302 GBK633
Run #2

Initial Volume Final Volume
Run #1 970 ml 5.0ml
Run #2
CT Polychlorinated Biphenyls RCP List
CAS No. Compound Result RL Units Q
12674-11-2 Aroclor 1016 ND 0.26 ug/|
11104-28-2 Aroclor 1221 ND 0.26 ug/|
11141-16-5 Aroclor 1232 ND 0.26 ug/l
53469-21-9 Aroclor 1242 ND 0.26 ug/l
12672-29-6 Aroclor 1248 ND 0.26 ug/l
11097-69-1 Aroclor 1254 ND 0.26 ug/l
11096-82-5 Aroclor 1260 ND 0.26 ug/l
37324-23-5 Aroclor 1262 ND 0.26 ug/l
11100-14-4 Aroclor 1268 ND 0.26 ug/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
877-09-8 Tetrachloro-m-xylene 2% 30-150%
877-09-8 Tetrachloro-m-xylene 43% 30-150%
2051-24-3  Decachlorobiphenyl 39% 30-150%
2051-24-3  Decachlorobiphenyl 23% @ 30-150%

(a) Outside control limits due to possible matrix interference.

ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1
Client SampleID: 1263258UF
Lab Sample ID: MC13780-3 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Arsenic < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SwW8466010C2  SW846 3010A 3
Barium < 50 50 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Cadmium < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Chromium <10 10 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Copper <25 25 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Lead <5.0 5.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Mercury < 0.20 0.20 ug/l 1  09/08/12 09/10/12 sa  swsa67470A 1 Swsde 7470A 4
Nickel < 40 40 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Selenium < 10 10 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Silver <5.0 5.0 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Zinc <20 20 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
(1) Instrument QC Batch: MA14692
(2) Instrument QC Batch: MA14700
(3) Prep QC Batch: MP19630
(4) Prep QC Batch: MP19634
RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 3
Client Sample ID: 1263255
Lab Sample ID: MC13780-4 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 P64442.D 1 09/12/12 TT na n‘a MSP2103
Run #2
Purge Volume
Run #1 5.0ml
Run #2
VOA RCP List
CAS No. Compound Result RL Units Q
67-64-1 Acetone ND 5.0 ug/|
107-13-1 Acrylonitrile ND 5.0 ug/|
71-43-2 Benzene ND 0.50 ug/l
108-86-1 Bromobenzene ND 5.0 ug/|
75-27-4 Bromaodichloromethane ND 1.0 ug/Il
75-25-2 Bromoform ND 1.0 ug/Il
74-83-9 Bromomethane ND 2.0 ug/Il
78-93-3 2-Butanone (MEK) ND 5.0 ug/l
104-51-8 n-Butylbenzene ND 5.0 ug/|
135-98-8 sec-Butylbenzene ND 5.0 ug/l
98-06-6 tert-Butylbenzene ND 5.0 ug/|
75-15-0 Carbon disulfide ND 5.0 ug/|
56-23-5 Carbon tetrachloride ND 1.0 ug/|
108-90-7 Chlorobenzene ND 1.0 ug/|
75-00-3 Chloroethane ND 2.0 ug/|
67-66-3 Chloroform ND 1.0 ug/|
74-87-3 Chloromethane ND 2.0 ug/|
95-49-8 o-Chlorotoluene ND 5.0 ug/|
106-43-4 p-Chloratoluene ND 5.0 ug/|
96-12-8 1,2-Dibromo-3-chloropropane ND 5.0 ug/Il
124-48-1 Dibromochloromethane ND 1.0 ug/Il
106-93-4 1,2-Dibromoethane ND 2.0 ug/|
95-50-1 1,2-Dichlorobenzene ND 1.0 ug/|
541-73-1 1,3-Dichlorobenzene ND 1.0 ug/Il
106-46-7 1,4-Dichlorobenzene ND 1.0 ug/|
75-71-8 Dichlorodifluoromethane ND 2.0 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 ug/|
107-06-2 1,2-Dichloroethane ND 1.0 ug/|
75-35-4 1,1-Dichloroethene ND 1.0 ug/|
156-59-2 cis-1,2-Dichloroethene ND 1.0 ug/|
156-60-5 trans-1, 2-Dichloroethene ND 1.0 ug/|
78-87-5 1,2-Dichloropropane ND 2.0 ug/|
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 2 of 3

Client Sample ID: 1263255
Lab Sample ID: MC13780-4 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Compound Result RL Units Q
142-28-9 1,3-Dichloropropane ND 5.0 ug/|
594-20-7 2,2-Dichloropropane ND 5.0 ug/|
563-58-6 1,1-Dichloropropene ND 5.0 ug/|
10061-01-5 cis-1,3-Dichloropropene ND 0.50 ug/|
10061-02-6 trans-1,3-Dichloropropene ND 0.50 ug/|
100-41-4 Ethylbenzene ND 1.0 ug/|
76-13-1 Freon 113 ND 5.0 ug/|
87-68-3 Hexachlorobutadiene ND 5.0 ug/|
591-78-6 2-Hexanone ND 5.0 ug/|
98-82-8 I sopropylbenzene ND 5.0 ug/|
99-87-6 p-1sopropyltoluene ND 5.0 ug/l
1634-04-4  Methyl Tert Butyl Ether ND 1.0 ug/|
108-10-1 4-Methyl-2-pentanone (MIBK) ND 5.0 ug/|
74-95-3 Methylene bromide ND 5.0 ug/|
75-09-2 Methylene chloride ND 2.0 ug/|
91-20-3 Naphthal ene ND 5.0 ug/l
103-65-1 n-Propylbenzene ND 5.0 ug/|
100-42-5 Styrene ND 5.0 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 5.0 ug/|
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ug/|
127-18-4 Tetrachloroethene ND 1.0 ug/|
109-99-9 Tetrahydrofuran ND 10 ug/|
108-88-3 Toluene ND 1.0 ug/|
110-57-6 Trans-1,4-Dichloro-2-Butene  ND 5.0 ug/|
87-61-6 1,2,3-Trichlorobenzene ND 5.0 ug/|
120-82-1 1,2,4-Trichlorobenzene ND 5.0 ug/|
71-55-6 1,1,1-Trichloroethane ND 1.0 ug/|
79-00-5 1,1,2-Trichloroethane ND 1.0 ug/Il
79-01-6 Trichloroethene ND 1.0 ug/Il
75-69-4 Trichlorofluoromethane ND 1.0 ug/|
96-18-4 1,2,3-Trichloropropane ND 5.0 ug/|
95-63-6 1,2,4-Trimethylbenzene ND 5.0 ug/Il
108-67-8 1,3,5-Trimethylbenzene ND 5.0 ug/l
75-01-4 Vinyl chloride ND 1.0 ug/l

m, p-Xylene ND 1.0 ug/|
95-47-6 o-Xylene ND 1.0 ug/|
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 112% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 3 of 3
Client Sample ID: 1263255
Lab Sample ID: MC13780-4 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
2037-26-5 Toluene-D8 98% 70-130%
460-00-4 4-Bromofluorobenzene 111% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: 1263255
Lab Sample ID: MC13780-4 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: CT-ETPH 7/06 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BC645232.D 1 09/11/12 KN 09/08/12 OP30303 GBC3114
Run #2

Initial Volume Final Volume

Run #1 1000 ml 1.0ml
Run #2
CAS No. Compound Result RL Units Q
CT-ETPH (C9-C36) 0.0830 0.080 mg/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 64% 50-149%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound

s 20 of 67
@ ACCUTEST
MC13780 | LAammaRsa



Accutest Laboratories

Report of Analysis Page 1 of 1
Client Sample ID: 1263255
Lab Sample ID: MC13780-4 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SW846 8082 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BK16898.D 1 09/13/12 AP 09/08/12 OP30302 GBK633
Run #2
Initial Volume Final Volume
Run #1 960 ml 5.0ml
Run #2
CT Polychlorinated Biphenyls RCP List
CAS No. Compound Result RL Units Q
12674-11-2 Aroclor 1016 ND 0.26 ug/|
11104-28-2 Aroclor 1221 ND 0.26 ug/|
11141-16-5 Aroclor 1232 ND 0.26 ug/l
53469-21-9 Aroclor 1242 ND 0.26 ug/l
12672-29-6 Aroclor 1248 ND 0.26 ug/l
11097-69-1 Aroclor 1254 ND 0.26 ug/l
11096-82-5 Aroclor 1260 ND 0.26 ug/l
37324-23-5 Aroclor 1262 ND 0.26 ug/l
11100-14-4 Aroclor 1268 ND 0.26 ug/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
877-09-8 Tetrachloro-m-xylene 76% 30-150%
877-09-8 Tetrachloro-m-xylene 43% 30-150%
2051-24-3  Decachlorobiphenyl 67% 30-150%
2051-24-3  Decachlorobiphenyl 41% 30-150%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

| elo
Report of Analysis Page 1 of 1
Client SampleID: 1263255UF
Lab Sample ID: MC13780-5 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Arsenic < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SwW8466010C2  SW846 3010A 3
Barium 88.8 50 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Cadmium < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Chromium <10 10 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Copper <25 25 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Lead <5.0 5.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Mercury < 0.20 0.20 ug/l 1  09/08/12 09/10/12 sa  swsa67470A 1 Swsde 7470A 4
Nickel < 40 40 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Selenium < 10 10 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Silver <5.0 5.0 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Zinc <20 20 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
(1) Instrument QC Batch: MA14692
(2) Instrument QC Batch: MA14700
(3) Prep QC Batch: MP19630
(4) Prep QC Batch: MP19634
RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 3
Client Sample ID: 1263256
Lab Sample ID: MC13780-6 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 P64443.D 1 09/12/12 TT na n‘a MSP2103
Run #2
Purge Volume
Run #1 5.0ml
Run #2
VOA RCP List
CAS No. Compound Result RL Units Q
67-64-1 Acetone ND 5.0 ug/|
107-13-1 Acrylonitrile ND 5.0 ug/|
71-43-2 Benzene ND 0.50 ug/l
108-86-1 Bromobenzene ND 5.0 ug/|
75-27-4 Bromaodichloromethane ND 1.0 ug/Il
75-25-2 Bromoform ND 1.0 ug/Il
74-83-9 Bromomethane ND 2.0 ug/Il
78-93-3 2-Butanone (MEK) ND 5.0 ug/l
104-51-8 n-Butylbenzene ND 5.0 ug/|
135-98-8 sec-Butylbenzene ND 5.0 ug/l
98-06-6 tert-Butylbenzene ND 5.0 ug/|
75-15-0 Carbon disulfide ND 5.0 ug/|
56-23-5 Carbon tetrachloride ND 1.0 ug/|
108-90-7 Chlorobenzene ND 1.0 ug/|
75-00-3 Chloroethane ND 2.0 ug/|
67-66-3 Chloroform ND 1.0 ug/|
74-87-3 Chloromethane ND 2.0 ug/|
95-49-8 o-Chlorotoluene ND 5.0 ug/|
106-43-4 p-Chloratoluene ND 5.0 ug/|
96-12-8 1,2-Dibromo-3-chloropropane ND 5.0 ug/Il
124-48-1 Dibromochloromethane ND 1.0 ug/Il
106-93-4 1,2-Dibromoethane ND 2.0 ug/|
95-50-1 1,2-Dichlorobenzene ND 1.0 ug/|
541-73-1 1,3-Dichlorobenzene ND 1.0 ug/Il
106-46-7 1,4-Dichlorobenzene ND 1.0 ug/|
75-71-8 Dichlorodifluoromethane ND 2.0 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 ug/|
107-06-2 1,2-Dichloroethane ND 1.0 ug/|
75-35-4 1,1-Dichloroethene ND 1.0 ug/|
156-59-2 cis-1,2-Dichloroethene ND 1.0 ug/|
156-60-5 trans-1, 2-Dichloroethene ND 1.0 ug/|
78-87-5 1,2-Dichloropropane ND 2.0 ug/|
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 2 of 3

Client Sample ID: 1263256
Lab Sample ID: MC13780-6 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Compound Result RL Units Q
142-28-9 1,3-Dichloropropane ND 5.0 ug/|
594-20-7 2,2-Dichloropropane ND 5.0 ug/|
563-58-6 1,1-Dichloropropene ND 5.0 ug/|
10061-01-5 cis-1,3-Dichloropropene ND 0.50 ug/|
10061-02-6 trans-1,3-Dichloropropene ND 0.50 ug/|
100-41-4 Ethylbenzene ND 1.0 ug/|
76-13-1 Freon 113 ND 5.0 ug/|
87-68-3 Hexachlorobutadiene ND 5.0 ug/|
591-78-6 2-Hexanone ND 5.0 ug/|
98-82-8 I sopropylbenzene ND 5.0 ug/|
99-87-6 p-1sopropyltoluene ND 5.0 ug/l
1634-04-4  Methyl Tert Butyl Ether ND 1.0 ug/|
108-10-1 4-Methyl-2-pentanone (MIBK) ND 5.0 ug/|
74-95-3 Methylene bromide ND 5.0 ug/|
75-09-2 Methylene chloride ND 2.0 ug/|
91-20-3 Naphthal ene ND 5.0 ug/l
103-65-1 n-Propylbenzene ND 5.0 ug/|
100-42-5 Styrene ND 5.0 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 5.0 ug/|
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ug/|
127-18-4 Tetrachloroethene ND 1.0 ug/|
109-99-9 Tetrahydrofuran ND 10 ug/|
108-88-3 Toluene ND 1.0 ug/|
110-57-6 Trans-1,4-Dichloro-2-Butene  ND 5.0 ug/|
87-61-6 1,2,3-Trichlorobenzene ND 5.0 ug/|
120-82-1 1,2,4-Trichlorobenzene ND 5.0 ug/|
71-55-6 1,1,1-Trichloroethane 4.8 1.0 ug/|
79-00-5 1,1,2-Trichloroethane ND 1.0 ug/Il
79-01-6 Trichloroethene ND 1.0 ug/Il
75-69-4 Trichlorofluoromethane ND 1.0 ug/|
96-18-4 1,2,3-Trichloropropane ND 5.0 ug/|
95-63-6 1,2,4-Trimethylbenzene ND 5.0 ug/Il
108-67-8 1,3,5-Trimethylbenzene ND 5.0 ug/l
75-01-4 Vinyl chloride ND 1.0 ug/l

m, p-Xylene ND 1.0 ug/|
95-47-6 o-Xylene ND 1.0 ug/|
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 112% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 3 of 3
Client Sample ID: 1263256
Lab Sample ID: MC13780-6 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
2037-26-5 Toluene-D8 100% 70-130%
460-00-4 4-Bromofluorobenzene 110% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: 1263256
Lab Sample ID: MC13780-6 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: CT-ETPH 7/06 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BC645200.D 1 09/10/12 KN 09/08/12 OP30303 GBC3114
Run #2

Initial Volume Final Volume

Run #1 850 ml 1.0ml
Run #2
CAS No. Compound Result RL Units Q
CT-ETPH (C9-C36) 0.0979 0.094 mg/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 64% 50-149%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1
Client Sample ID: 1263256
Lab Sample ID: MC13780-6 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SW846 8082 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BK16899.D 1 09/13/12 AP 09/08/12 OP30302 GBK633
Run #2
Initial Volume Final Volume
Run #1 950 ml 5.0ml
Run #2
CT Polychlorinated Biphenyls RCP List
CAS No. Compound Result RL Units Q
12674-11-2 Aroclor 1016 ND 0.26 ug/|
11104-28-2 Aroclor 1221 ND 0.26 ug/|
11141-16-5 Aroclor 1232 ND 0.26 ug/l
53469-21-9 Aroclor 1242 ND 0.26 ug/l
12672-29-6 Aroclor 1248 ND 0.26 ug/l
11097-69-1 Aroclor 1254 ND 0.26 ug/l
11096-82-5 Aroclor 1260 ND 0.26 ug/l
37324-23-5 Aroclor 1262 ND 0.26 ug/l
11100-14-4 Aroclor 1268 ND 0.26 ug/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
877-09-8 Tetrachloro-m-xylene 65% 30-150%
877-09-8 Tetrachloro-m-xylene 36% 30-150%
2051-24-3  Decachlorobiphenyl 64% 30-150%
2051-24-3  Decachlorobiphenyl 39% 30-150%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

ag
Client SampleID: 1263256UF
Lab Sample ID: MC13780-7 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12

Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Arsenic < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SwW8466010C2  SW846 3010A 3
Barium 69.9 50 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Cadmium < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Chromium <10 10 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Copper <25 25 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Lead <5.0 5.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Mercury < 0.20 0.20 ug/l 1  09/08/12 09/10/12 sa  swsa67470A 1 Swsde 7470A 4
Nickel < 40 40 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Selenium < 10 10 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Silver <5.0 5.0 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Zinc <20 20 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
(1) Instrument QC Batch: MA14692
(2) Instrument QC Batch: MA14700
(3) Prep QC Batch: MP19630
(4) Prep QC Batch: MP19634
RL = Reporting Limit
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Accutest Laboratories

Report of Analysis Page 1 of 3
Client Sample ID: 1263257
Lab Sample ID: MC13780-8 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 P64444.D 1 09/12/12 TT na n‘a MSP2103
Run #2
Purge Volume
Run #1 5.0ml
Run #2
VOA RCP List
CAS No. Compound Result RL Units Q
67-64-1 Acetone ND 5.0 ug/|
107-13-1 Acrylonitrile ND 5.0 ug/|
71-43-2 Benzene ND 0.50 ug/l
108-86-1 Bromobenzene ND 5.0 ug/|
75-27-4 Bromaodichloromethane ND 1.0 ug/Il
75-25-2 Bromoform ND 1.0 ug/Il
74-83-9 Bromomethane ND 2.0 ug/Il
78-93-3 2-Butanone (MEK) ND 5.0 ug/l
104-51-8 n-Butylbenzene ND 5.0 ug/|
135-98-8 sec-Butylbenzene ND 5.0 ug/l
98-06-6 tert-Butylbenzene ND 5.0 ug/|
75-15-0 Carbon disulfide ND 5.0 ug/|
56-23-5 Carbon tetrachloride ND 1.0 ug/|
108-90-7 Chlorobenzene ND 1.0 ug/|
75-00-3 Chloroethane ND 2.0 ug/|
67-66-3 Chloroform ND 1.0 ug/|
74-87-3 Chloromethane ND 2.0 ug/|
95-49-8 o-Chlorotoluene ND 5.0 ug/|
106-43-4 p-Chloratoluene ND 5.0 ug/|
96-12-8 1,2-Dibromo-3-chloropropane ND 5.0 ug/Il
124-48-1 Dibromochloromethane ND 1.0 ug/Il
106-93-4 1,2-Dibromoethane ND 2.0 ug/|
95-50-1 1,2-Dichlorobenzene ND 1.0 ug/|
541-73-1 1,3-Dichlorobenzene ND 1.0 ug/Il
106-46-7 1,4-Dichlorobenzene ND 1.0 ug/|
75-71-8 Dichlorodifluoromethane ND 2.0 ug/l
75-34-3 1,1-Dichloroethane ND 1.0 ug/|
107-06-2 1,2-Dichloroethane ND 1.0 ug/|
75-35-4 1,1-Dichloroethene ND 1.0 ug/|
156-59-2 cis-1,2-Dichloroethene ND 1.0 ug/|
156-60-5 trans-1, 2-Dichloroethene ND 1.0 ug/|
78-87-5 1,2-Dichloropropane ND 2.0 ug/|
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 2 of 3

Client Sample ID: 1263257
Lab Sample ID: MC13780-8 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Compound Result RL Units Q
142-28-9 1,3-Dichloropropane ND 5.0 ug/|
594-20-7 2,2-Dichloropropane ND 5.0 ug/|
563-58-6 1,1-Dichloropropene ND 5.0 ug/|
10061-01-5 cis-1,3-Dichloropropene ND 0.50 ug/|
10061-02-6 trans-1,3-Dichloropropene ND 0.50 ug/|
100-41-4 Ethylbenzene ND 1.0 ug/|
76-13-1 Freon 113 ND 5.0 ug/|
87-68-3 Hexachlorobutadiene ND 5.0 ug/|
591-78-6 2-Hexanone ND 5.0 ug/|
98-82-8 I sopropylbenzene ND 5.0 ug/|
99-87-6 p-1sopropyltoluene ND 5.0 ug/l
1634-04-4  Methyl Tert Butyl Ether ND 1.0 ug/|
108-10-1 4-Methyl-2-pentanone (MIBK) ND 5.0 ug/|
74-95-3 Methylene bromide ND 5.0 ug/|
75-09-2 Methylene chloride ND 2.0 ug/|
91-20-3 Naphthal ene ND 5.0 ug/l
103-65-1 n-Propylbenzene ND 5.0 ug/|
100-42-5 Styrene ND 5.0 ug/l
630-20-6 1,1,1,2-Tetrachloroethane ND 5.0 ug/|
79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ug/|
127-18-4 Tetrachloroethene ND 1.0 ug/|
109-99-9 Tetrahydrofuran ND 10 ug/|
108-88-3 Toluene ND 1.0 ug/|
110-57-6 Trans-1,4-Dichloro-2-Butene  ND 5.0 ug/|
87-61-6 1,2,3-Trichlorobenzene ND 5.0 ug/|
120-82-1 1,2,4-Trichlorobenzene ND 5.0 ug/|
71-55-6 1,1,1-Trichloroethane 4.9 1.0 ug/|
79-00-5 1,1,2-Trichloroethane ND 1.0 ug/Il
79-01-6 Trichloroethene ND 1.0 ug/Il
75-69-4 Trichlorofluoromethane ND 1.0 ug/|
96-18-4 1,2,3-Trichloropropane ND 5.0 ug/|
95-63-6 1,2,4-Trimethylbenzene ND 5.0 ug/Il
108-67-8 1,3,5-Trimethylbenzene ND 5.0 ug/l
75-01-4 Vinyl chloride ND 1.0 ug/l

m, p-Xylene ND 1.0 ug/|
95-47-6 o-Xylene ND 1.0 ug/|
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
1868-53-7  Dibromofluoromethane 116% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 3 of 3
Client Sample ID: 1263257
Lab Sample ID: MC13780-8 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SwW846 8260B Percent Solids. n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
VOA RCP List
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
2037-26-5 Toluene-D8 103% 70-130%
460-00-4 4-Bromofluorobenzene 114% 70-130%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1

Client Sample ID: 1263257
Lab Sample ID: MC13780-8 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: CT-ETPH 7/06 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater

FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BC645202.D 1 09/10/12 KN 09/08/12 OP30303 GBC3114
Run #2

Initial Volume Final Volume

Run #1 890 ml 1.0ml
Run #2
CAS No. Compound Result RL Units Q
CT-ETPH (C9-C36) ND 0.090 mg/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
84-15-1 o-Terphenyl 56% 50-149%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
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Accutest Laboratories

Report of Analysis Page 1 of 1
Client Sample ID: 1263257
Lab Sample ID: MC13780-8 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12
Method: SW846 8082 SW846 3510C Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
Run #1 BK16900.D 1 09/13/12 AP 09/08/12 OP30302 GBK633
Run #2
Initial Volume Final Volume
Run #1 970 ml 5.0ml
Run #2
CT Polychlorinated Biphenyls RCP List
CAS No. Compound Result RL Units Q
12674-11-2 Aroclor 1016 ND 0.26 ug/|
11104-28-2 Aroclor 1221 ND 0.26 ug/|
11141-16-5 Aroclor 1232 ND 0.26 ug/l
53469-21-9 Aroclor 1242 ND 0.26 ug/l
12672-29-6 Aroclor 1248 ND 0.26 ug/l
11097-69-1 Aroclor 1254 ND 0.26 ug/l
11096-82-5 Aroclor 1260 ND 0.26 ug/l
37324-23-5 Aroclor 1262 ND 0.26 ug/l
11100-14-4 Aroclor 1268 ND 0.26 ug/l
CAS No. Surrogate Recoveries Run# 1 Run# 2 Limits
877-09-8 Tetrachloro-m-xylene 78% 30-150%
877-09-8 Tetrachloro-m-xylene 46% 30-150%
2051-24-3  Decachlorobiphenyl 68% 30-150%
2051-24-3  Decachlorobiphenyl 43% 30-150%
ND = Not detected J= Indicates an estimated value
RL = Reporting Limit B = Indicates analyte found in associated method blank
E = Indicates value exceeds calibration range N = Indicates presumptive evidence of a compound
[ ] 33 of 67

@ ACCUTEST
MC13780 | LAammaRsa



Accutest Laboratories

Report of Analysis Page 1 of 1

ag
Client SampleID: 1263257UF
Lab Sample ID: MC13780-9 Date Sampled: 09/06/12
Matrix: AQ - Ground Water Date Received: 09/06/12

Percent Solids: n/a
Proj ect: PWCTEH:F & H Buildings Groundwater
Total Metals Analysis
Analyte Result RL Units DF Prep Analyzed By Method Prep Method
Arsenic < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SwW8466010C2  SW846 3010A 3
Barium 69.5 50 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Cadmium < 4.0 4.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Chromium <10 10 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Copper <25 25 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Lead <5.0 5.0 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Mercury < 0.20 020 ug/l 1  09/10/12 09/11/12 EM sSwsa67470A 1  Sws4e 7470 4
Nickel < 40 40 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Selenium < 10 10 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Silver <5.0 5.0 ug/l. 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
Zinc <20 20 ug/l 1 09/07/12 09/10/12 EAL SW8466010C2  SW846 3010A 3
(1) Instrument QC Batch: MA 14696
(2) Instrument QC Batch: MA14700
(3) Prep QC Batch: MP19630
(4) Prep QC Batch: MP19637
RL = Reporting Limit
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Section 5

-. New England
UAaCCUTEST

LABORATORIES

Misc. Forms

Custody Documents and Other Forms

Includes the following where applicable:

e Chain of Custody
* RCP Form
« Sample Tracking Chronicle
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f accuTEST

LABORATDORIER

CHAIN OF CUSTODY

Accutest Laboratories of New England
495 Technology Center West, Building One
TEL. 508-481-6200 FAX: 508-481-7753

www.accutest.com

FEB-EX Trooking §

PAGE { OF) _

Eaitie Order Corrdl &

S Tion 215

Client/ Reporting Information

Project information

BRI G

Company Name

Project Name

ORI B £S5 Buildings Guw

Accutest Job & mC‘ ‘57‘ %

Requiested Anatysis { see TEST CODE sheel)

Matrix Codes

OW - Drinking Water
GW - Ground Waler
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00O Norbnese Qrve W low Sk, Billing (f different from Report to) (5 SW - Surface Waler
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Accutest Job Number: MC13780
Date / Time Received: 9/6/2012

Project: BUILDINGS GW

Cooler Security
1. Custody Seals Present:
2. Custody Seals Intact:

Cooler Temperature
1. Temp criteria achieved:
2. Cooler temp verification:
3. Cooler media:

Quality Control Preservatio

Y or N

|
|

Accutest Laboratories Sample Receipt Summary

Client: LEA
Delivery Method:

No. Coolers:

Y or N

Airbill #'s:

Sample Integrity - Documentation

3.COC Present: O
4. Smpl Dates/Time OK O

Y or N

O

Infared gun

Ice (bag)

o
=

Z

N/A

1. Trip Blank present/ cooler:

KK <

2. Trip Blank listed on COC:

Kl

3. Samples preserved properly:

4.VOCs headspace free:

]

Comments

Accutest Laboratories
V:508.481.6200

oo og
O

1. Sample labels present on bottles:
2. Container labeling complete:

3. Sample container label / COC agree:

Sample Integrity - Condition

1. Sample recvd within HT:
2. All containers accounted for:

3. Condition of sample:

Sample Integrity - Instructions

1. Analysis requested is clear:
2. Bottles received for unspecified tests
3. Sufficient volume recvd for analysis:

4. Compositing instructions clear:

Immediate Client Services Action Required: No
Client Service Action Required at Login: No
Y or N
]
O
O
Y or N
O
O
Intact
Y or N N/A
O
|
O
O O
O O

5. Filtering instructions clear:

495 Technology Center West, Bldg One
F: 508.481.7753

Marlborough, MA
www/accutest.com

M C13780: Chain of Custody
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Reasonable Confidence Protocol
Laboratory Analysis
QA/QC Certification Form

Laboratory Name: Accutest New England Client: Loureiro Eng. Associates

Project Location: PWCTEH:F & H Buildings Groundwater ~ Project Number: 88UT136

Sampling Date(s): 9/6/2012

Laboratory Sample ID(s): MC13780-1, MC13780-2, MC13780-3, MC13780-4, MC13780-5, MC13780-6, MC13780-

7, MC13780-8, MC13780-9

Methods: CT-ETPH 7/06, SW846 6010C, SW846 7470A, SW846 8082, SW846 8260B
For each analytical method referenced in this laboratory report package, were all
specified QA/QC performance criteria followed, including the requirement to explain any
1 criteria falling outside of acceptable guidelines, as specified in the CTDEP method- Yes I No [
specific Reasonable Confidence Protocol
documents)?
1A Where all the method specified preservation and holding time requirements met? Yes © No [
1B VPH and EPH mehods only: Was the VPH or EPH method conducted without ves T no L
significant modifications (See section 11.3 of respective methods)
NA ¥
2 Were all samples received by the laboratory in a condition consistent with v I No I
that described on the associated chain-of-custody document(s)? es = 0 =
3 Were samples received at an appropriate temperature (<6° C)? Yes £ No L
4 Were all QA/QC performance criteria specified in the CTDEP Reasonable v r N v
Confidence Protocol documents achieved? es = ° =
5 a) Were reporting limits specified or referenced on the chain-of-custody? Yes = nNo ¥
b) Were these reporting limits met? ves = N E
For each analytical method referenced in this laboratory report package,
6 were results reported for all constituents identified in the method-specific ves L no &
analyte lists presented in the Reasonable Confidence Protocol documents?
Are project-specific matrix spikes and laboratory duplicates included in this
7 datapsejt’) ° ? y e Yes [© No L

Note: For all questions to which the response was "No" (with the exception of question #7), additional
information must be provided in an attached narrative. If the answer to question #1, #1A or #1B is "No", the
data package does not meet the requirements for "Reasonable Confidence".

1, the undersigned, attest under pains and penalties of perjury that, to the best of my knowledge and belief
and based upon my personal inquiry of those responsible for providing the information contained in this
analytical report, such information is accurate and complete.

Authorized
Signature: %7. 74/ Position:  Lab Director
Printed Name: Reza Tand Date: 9/13/2012

Accutest New England
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Accutest Laboratories

Internal Sample Tracking Chronicle

Loureiro Eng. Associates

Job No: MC13780
PWCTEH:F & H Buildings Groundwater
Project No: 88UT136

Sample

Number  Method Analyzed By Prepped By  Test Codes

MC13780-1 Collected: 06-SEP-12 09:10 By: JM Received: 06-SEP-12 By:

1263259

MC13780-1 SW846 8260B 11-SEP-1223:59 TT V8260RCP

MC13780-2 Collected: 06-SEP-12 12:40 By: JM Received: 06-SEP-12 By:

1263258

MC13780-2 CT-ETPH 7/06 11-SEP-1203:35 KN  08-SEP-12 MEW BCTTPH

MC13780-2 SW846 8260B 12-SEP-1206:01 TT V8260RCP

MC13780-2 SW846 8082 13-SEP-1212:50 AP 08-SEP-12 PA P8082RCP

MC13780-3 Collected: 06-SEP-12 12:40 By: JM Received: 06-SEP-12 By:

1263258UF

MC13780-3 SW846 7470A 10-SEP-12 11:33 SA 08-SEP-12 EM  HG

MC13780-3 SW846 6010C 10-SEP-12 15:01 EAL 07-SEP-12 DA  AG,ASBA,CD,CR,CU,NI,PB,SE,
ZN

MC13780-4 Collected: 06-SEP-12 11:07 By: IM Received: 06-SEP-12 By:

1263255

MC13780-4 CT-ETPH 7/06 11-SEP-1204:39 KN  08-SEP-12 MEW BCTTPH

MC13780-4 SW846 8260B 12-SEP-1206:29 TT V8260RCP

MC13780-4 SW846 8082 13-SEP-12 13:46 AP 08-SEP-12 PA P8082RCP

MC13780-5 Collected: 06-SEP-12 11:07 By: M Received: 06-SEP-12 By:

1263255UF

MC13780-5 SW846 7470A 10-SEP-12 11:35 SA 08-SEP-12 EM  HG

MC13780-5 SW846 6010C 10-SEP-12 15:06 EAL 07-SEP-12 DA  AG,ASBA,CD,CR,CU,NI,PB,SE,
ZN

MC13780-6 Collected: 06-SEP-12 12:17 By: IM Received: 06-SEP-12 By:

1263256

MC13780-6 CT-ETPH 7/06 10-SEP-1220:09 KN  08-SEP-12 MEW BCTTPH

MC13780-6 SW846 8260B 12-SEP-1206:56 TT V8260RCP

MC13780-6 SW846 8082 13-SEP-1214:05 AP  08-SEP-12 PA  P8082RCP

Page 1 of 2
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Accutest Laboratories

Internal Sample Tracking Chronicle

Loureiro Eng. Associates

Job No: MC13780
PWCTEH:F & H Buildings Groundwater
Project No: 88UT136
Sample
Number  Method Analyzed By Prepped By  Test Codes

MC13780-7 Collected: 06-SEP-12 12:17 By: IM
1263256UF

10-SEP-12 11:38
10-SEP-12 15:33

MC13780-7 SW846 7470A
MC13780-7 SW846 6010C

MC13780-8 Collected: 06-SEP-12 12:17 By: M
1263257

MC13780-8 CT-ETPH 7/06
MC13780-8 SW846 8260B
MC13780-8 SW846 8082

10-SEP-12 20:41
12-SEP-12 07:24
13-SEP-12 14:24

MC13780-9 Collected: 06-SEP-12 12:17 By: IM
1263257UF
MC13780-9 SW846 6010C 10-SEP-12 15:38

MC13780-9 SW846 7470A 11-SEP-12 11:39

Received: 06-SEP-12 By:

SA

08-SEP-12 EM

EAL 07-SEP-12 DA

Received: 06-SEP-12 By:

KN
TT
AP

08-SEP-12 MEW

08-SEP-12 PA

Received: 06-SEP-12 By:

EAL 07-SEP-12 DA

EM

10-SEP-12 EM

HG
AG,AS,BA,CD,CR,CU,NI,PB, SE,
ZN

BCTTPH
V8260RCP
P8082RCP

AG,ASBA,CD,CR,CU,NI,PB, SE,
ZN
HG

Page 2 of 2
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Section 6

-. New England
UWAaCCUTEST

LABORATORIES f

GC/MS Volatiles

QC Data Summaries

Includes the following where applicable:

Method Blank Summaries

Blank Spike Summaries

Matrix Spike and Duplicate Summaries
Internal Standard Area Summaries
Surrogate Recovery Summaries
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Method Blank Summary Page 1 of 3
Job Number: MC13780

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch

MSP2103-MB P64427.D 1 09/11/12 T n/a n/a MSP2103
o
N

The QC reported here applies to the following samples: Method: SW846 8260B =

MC13780-1, MC13780-2, MC13780-4, MC13780-6, MC13780-8 a

CASNo. Compound Result RL Units Q

67-64-1 Acetone ND 5.0 ug/|

107-13-1  Acrylonitrile ND 5.0 ug/|

71-43-2 Benzene ND 0.50 ug/|

108-86-1  Bromobenzene ND 5.0 ug/|

75-27-4 Bromodichloromethane ND 1.0 ug/|

75-25-2 Bromoform ND 1.0 ug/l

74-83-9 Bromomethane ND 2.0 ug/I

78-93-3 2-Butanone (MEK) ND 5.0 ug/l

104-51-8  n-Butylbenzene ND 5.0 ug/|

135-98-8  sec-Butylbenzene ND 5.0 ug/l

98-06-6 tert-Butylbenzene ND 5.0 ug/|

75-15-0 Carbon disulfide ND 5.0 ug/|

56-23-5 Carbon tetrachloride ND 1.0 ug/|

108-90-7  Chlorobenzene ND 1.0 ug/|

75-00-3 Chloroethane ND 2.0 ug/|

67-66-3 Chloroform ND 1.0 ug/|

74-87-3 Chloromethane ND 2.0 ug/|

95-49-8 o-Chlorotoluene ND 5.0 ug/|

106-43-4  p-Chlorotoluene ND 5.0 ug/|

96-12-8 1,2-Dibromo-3-chloropropane ND 5.0 ug/|

124-48-1  Dibromochloromethane ND 1.0 ug/|

106-93-4  1,2-Dibromoethane ND 2.0 ug/l

95-50-1 1,2-Dichlorobenzene ND 1.0 ug/I

541-73-1  1,3-Dichlorobenzene ND 1.0 ug/I

106-46-7  1,4-Dichlorobenzene ND 10 ug/I

75-71-8 Dichlorodifluoromethane ND 2.0 ug/I

75-34-3 1,1-Dichloroethane ND 1.0 ug/I

107-06-2  1,2-Dichloroethane ND 1.0 ug/|

75-35-4 1,1-Dichloroethene ND 1.0 ug/l

156-59-2  cis-1,2-Dichloroethene ND 1.0 ug/|

156-60-5 trans-1,2-Dichloroethene ND 1.0 ug/|

78-87-5 1,2-Dichloropropane ND 2.0 ug/|

142-28-9  1,3-Dichloropropane ND 5.0 ug/|

594-20-7  2,2-Dichloropropane ND 5.0 ug/|

563-58-6  1,1-Dichloropropene ND 5.0 ug/|

10061-01-5 cis-1,3-Dichloropropene ND 0.50 ug/|
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Method Blank Summary Page 2 of 3
Job Number: MC13780

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch

MSP2103-MB P64427.D 1 09/11/12 T n/a n/a MSP2103
o
N

The QC reported here applies to the following samples: Method: SW846 8260B =

MC13780-1, MC13780-2, MC13780-4, MC13780-6, MC13780-8 a

CASNo. Compound Result RL Units Q

10061-02-6 trans-1,3-Dichloropropene ND 0.50 ug/|

100-41-4  Ethylbenzene ND 1.0 ug/|

76-13-1 Freon 113 ND 5.0 ug/|

87-68-3 Hexachlorobutadiene ND 5.0 ug/|

591-78-6  2-Hexanone ND 5.0 ug/|

98-82-8 | sopropylbenzene ND 5.0 ug/l

99-87-6 p-1sopropyltoluene ND 5.0 ug/|

1634-04-4 Methyl Tert Butyl Ether ND 1.0 ug/|

108-10-1  4-Methyl-2-pentanone (MIBK) ND 5.0 ug/|

74-95-3 Methylene bromide ND 5.0 ug/l

75-09-2 Methylene chloride ND 2.0 ug/|

91-20-3 Naphthalene ND 5.0 ug/|

103-65-1  n-Propylbenzene ND 5.0 ug/|

100-42-5  Styrene ND 5.0 ug/|

630-20-6  1,1,1,2-Tetrachloroethane ND 5.0 ug/|

79-34-5 1,1,2,2-Tetrachloroethane ND 1.0 ug/|

127-18-4  Tetrachloroethene ND 1.0 ug/|

109-99-9  Tetrahydrofuran ND 10 ug/|

108-88-3  Toluene ND 1.0 ug/|

110-57-6  Trans-1,4-Dichloro-2-Butene ND 5.0 ug/|

87-61-6 1,2,3-Trichlorobenzene ND 5.0 ug/|

120-82-1  1,2,4-Trichlorobenzene ND 5.0 ug/l

71-55-6 1,1,1-Trichloroethane ND 1.0 ug/I

79-00-5 1,1,2-Trichloroethane ND 1.0 ug/I

79-01-6 Trichloroethene ND 10 ug/I

75-69-4 Trichlorofluoromethane ND 1.0 ug/I

96-18-4 1,2,3-Trichloropropane ND 5.0 ug/|

95-63-6 1,2,4-Trimethylbenzene ND 5.0 ug/|

108-67-8  1,3,5-Trimethylbenzene ND 5.0 ug/l

75-01-4 Vinyl chloride ND 1.0 ug/|

m, p-Xylene ND 1.0 ug/|
95-47-6 o-Xylene ND 1.0 ug/|
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Method Blank Summary
Job Number: MC13780

Page 3 of 3

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
MSP2103-MB P64427.D0 1 091112  TT n/a n/a MSP2103

The QC reported here applies to the following samples:

MC13780-1, MC13780-2, MC13780-4, MC13780-6, MC13780-8

CASNo. Surrogate Recoveries Limits

1868-53-7 Dibromofluoromethane 112% 70-130%
2037-26-5 Toluene-D8 101% 70-130%
460-00-4  4-Bromofluorobenzene 115% 70-130%

Method: SW846 8260B

o
=
H
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Blank Spike Summary Page 1 of 3
Job Number: MC13780
Account: LEA Loureiro Eng. Associates
Project: PWCTEH:F & H Buildings Groundwater
Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
MSP2103-BS P64424.D 1 09/11/12 T n/a n/a MSP2103
The QC reported here applies to the following samples: Method: SW846 8260B
MC13780-1, MC13780-2, MC13780-4, MC13780-6, MC13780-8

Spike BSP BSP
CASNo. Compound ug/l ug/l % Limits
67-64-1 Acetone 50 61.7 123 70-130
107-13-1  Acrylonitrile 50 49.6 99 70-130
71-43-2 Benzene 50 4.7 89 70-130
108-86-1  Bromobenzene 50 2.7 85 70-130
75-27-4 Bromodichloromethane 50 55.7 111 70-130
75-25-2 Bromoform 50 44.1 88 70-130
74-83-9 Bromomethane 50 49.4 99 70-130
78-93-3 2-Butanone (MEK) 50 42.4 85 70-130
104-51-8  n-Butylbenzene 50 43.5 87 70-130
135-98-8  sec-Butylbenzene 50 44.4 89 70-130
98-06-6 tert-Butylbenzene 50 49.2 98 70-130
75-15-0 Carbon disulfide 50 42.4 85 70-130
56-23-5 Carbon tetrachloride 50 58.8 118 70-130
108-90-7  Chlorobenzene 50 40.7 81 70-130
75-00-3 Chloroethane 50 50.7 101 70-130
67-66-3 Chloroform 50 57.3 115 70-130
74-87-3 Chloromethane 50 43.3 87 70-130
95-49-8 o-Chlorotoluene 50 45.9 92 70-130
106-43-4  p-Chlorotoluene 50 46.0 92 70-130
96-12-8 1,2-Dibromo-3-chloropropane 50 45.8 92 70-130
124-48-1  Dibromochloromethane 50 48.1 96 70-130
106-93-4  1,2-Dibromoethane 50 43.0 86 70-130
95-50-1 1,2-Dichlorobenzene 50 42.0 84 70-130
541-73-1  1,3-Dichlorobenzene 50 41.9 84 70-130
106-46-7  1,4-Dichlorobenzene 50 42.6 85 70-130
75-71-8 Dichlorodifluoromethane 50 42.9 86 70-130
75-34-3 1,1-Dichloroethane 50 51.7 103 70-130
107-06-2  1,2-Dichloroethane 50 59.5 119 70-130
75-35-4 1,1-Dichloroethene 50 44.8 90 70-130
156-59-2  cis-1,2-Dichloroethene 50 47.3 95 70-130
156-60-5  trans-1,2-Dichloroethene 50 42.9 86 70-130
78-87-5 1,2-Dichloropropane 50 48.4 97 70-130
142-28-9  1,3-Dichloropropane 50 45.6 91 70-130
594-20-7  2,2-Dichloropropane 50 26.6 53*a 70-130
563-58-6  1,1-Dichloropropene 50 50.9 102 70-130
10061-01-5 cis-1,3-Dichloropropene 50 40.5 81 70-130

* = Qutside of Control Limits.
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Blank Spike Summary
Job Number: MC13780

Page 2 of 3

Account: LEA Loureiro Eng. Associates
Project: PWCTEH:F & H Buildings Groundwater
Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
MSP2103-BS P64424.D 1 09/11/12 T n/a n/a MSP2103
The QC reported here applies to the following samples: Method: SW846 8260B
MC13780-1, MC13780-2, MC13780-4, MC13780-6, MC13780-8
Spike BSP BSP

CASNo. Compound ug/l ug/l % Limits
10061-02-6 trans-1,3-Dichloropropene 50 39.2 78 70-130
100-41-4  Ethylbenzene 50 43.4 87 70-130
76-13-1 Freon 113 50 50.8 102 70-130
87-68-3 Hexachlorobutadiene 50 41.5 83 70-130
591-78-6  2-Hexanone 50 41.6 83 70-130
98-82-8 | sopropylbenzene 50 45.6 91 70-130
99-87-6 p-1sopropyltoluene 50 4.1 88 70-130
1634-04-4 Methyl Tert Butyl Ether 50 44.1 88 70-130
108-10-1  4-Methyl-2-pentanone (MIBK) 50 51.9 104 70-130
74-95-3 Methylene bromide 50 51.5 103 70-130
75-09-2 Methylene chloride 50 44.2 88 70-130
91-20-3 Naphthalene 50 25.2 50* & 70-130
103-65-1  n-Propylbenzene 50 45.0 90 70-130
100-42-5 Styrene 50 41.8 84 70-130
630-20-6  1,1,1,2-Tetrachloroethane 50 50.7 101 70-130
79-34-5 1,1,2,2-Tetrachloroethane 50 48.8 98 70-130
127-18-4  Tetrachloroethene 50 40.8 82 70-130
109-99-9  Tetrahydrofuran 50 52.3 105 70-130
108-88-3  Toluene 50 47.6 95 70-130
110-57-6  Trans-1,4-Dichloro-2-Butene 50 25.0 50* 2 70-130
87-61-6 1,2,3-Trichlorobenzene 50 34.9 70 70-130
120-82-1  1,2,4-Trichlorobenzene 50 34.5 69* &  70-130
71-55-6 1,1,1-Trichloroethane 50 56.6 113 70-130
79-00-5 1,1,2-Trichloroethane 50 51.8 104 70-130
79-01-6 Trichloroethene 50 52.0 104 70-130
75-69-4 Trichlorofluoromethane 50 59.5 119 70-130
96-18-4 1,2,3-Trichloropropane 50 42.7 85 70-130
95-63-6 1,2,4-Trimethylbenzene 50 45.5 91 70-130
108-67-8  1,3,5-Trimethylbenzene 50 45.4 91 70-130
75-01-4 Vinyl chloride 50 50.3 101 70-130

m, p-Xylene 100 84.6 85 70-130
95-47-6 o-Xylene 50 43.1 86 70-130

o
o
'_\

* = Qutside of Control Limits.
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Blank Spike Summary
Job Number: MC13780

Page 3 of 3

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
MSP2103-BS P64424.D0 1 091112  TT n/a n/a MSP2103

The QC reported here applies to the following samples:

MC13780-1, MC13780-2, MC13780-4, MC13780-6, MC13780-8

CASNo. Surrogate Recoveries BSP Limits

1868-53-7 Dibromofluoromethane 116% 70-130%
2037-26-5 Toluene-D8 108% 70-130%
460-00-4  4-Bromofluorobenzene 110% 70-130%

(a) Outside control limits. Blank Spike meets program technical requirements.

Method: SW846 8260B

o
o
H

* = Qutside of Control Limits.
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Volatile Internal Standard Area Summary Page 1 of 1
Job Number: MC13780

Account: LEA Loureiro Eng. Associates
Project: PWCTEH:F & H Buildings Groundwater
Check Std: M SP2103-CC2072 Injection Date: 09/11/12
Lab FileID: P64424.D Injection Time: 22:08
Instrument ID: GCMSP Method: SW846 8260B
IS1 1IS2 1S3 IS4 IS5

AREA RT AREA RT AREA RT AREA RT AREA RT

Check Std 349329 825 568993 9.09 341359  12.31 282337 14.87 107509  5.95
Upper Limit 2 698658 8.75 1137986 9.59 682718 12.81 564674  15.37 215018  6.45
Lower Limit P 174665 7.75 284497 859 170680  11.81 141169  14.37 53755 5.45

Lab IS1 1S2 IS3 IS4 IS5
Sample ID AREA RT  AREA RT  AREA RT  AREA RT  AREA RT

MSP2103-BS 349329 825 568993 9.09 341359  12.31 282337 14.87 107509  5.95
MSP2103-MB 338852 8.26 555683 9.10 311366 12.31 215916  14.87 100186  5.97

MC13780-1 320907 825 524333 9.10 296726  12.31 206789  14.87 95556 5.96
2727777 324009 825 527600 9.10 298425  12.31 206067  14.87 98046 5.96
27272777 328853 8.26 534699 9.10 303181 12.32 212350  14.87 96451 5.97
27272777 316151 8.26 517543 9.10 295428  12.31 200569  14.87 89722 5.97
MC13795-1 311743  8.25 519581 9.10 297981  12.31 199167  14.87 93716 5.97
27272777 300839 8.26 490016 9.10 275674  12.32 187344  14.87 83257 5.97
27272777 301996 8.26 500193 9.10 285203  12.31 196213  14.87 85014 5.97
27272777 340354 825 553494 910 322916 12.31 252469  14.87 105212  5.97
27272777 326275 825 538756 9.10 305602 12.31 212018  14.87 98533 5.96
27272777 318287 8.26 524196 9.10 297108 12.32 203267  14.87 88347 5.97
27272777 311465 825 513813 9.10 291303  12.31 198355  14.87 95273 5.96
2727777 304255 825 501455 9.10 287473  12.32 197767  14.87 88083 5.98
1727777 305659 8.25 502799 9.10 292112  12.31 195474  14.87 81308 5.97
MC13780-2 295010 8.26 484726  9.10 278137  12.32 189931  14.87 73361 5.98
MC13780-4 295507  8.26 487260 9.10 283183  12.32 188637  14.87 74577 5.98
MC13780-6 287253 8.26 472812 9.10 275299  12.32 186944  14.87 79582 5.97
MC13780-8 277963 825 461677 9.10 265361  12.31 180579  14.87 76331 5.96
2727777 357036 8.24 614931 9.09 405979  12.31 409195 14.87 120780 5.93

MC13795-IMS 464603 8.25 754293 9.09 434208 12.31 356102  14.87 146349 5.95
MC13795-1IMSD 461441 825 743873 9.10 423326  12.31 344764  14.87 147087 5.94

IS1 = Pentafluorobenzene
1IS2 = 1,4-Difluorobenzene
1S3 = Chlorobenzene-D5

1S4 = 1,4-Dichlorobenzene-d4
IS5 = Tert Butyl Alcohol-D9

(a) Upper Limit = + 100% of check standard area; Retention time + 0.5 minutes.
(b) Lower Limit = -50% of check standard area; Retention time -0.5 minutes.
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Volatile Surrogate Recovery Summary Page 1 of 1
Job Number: MC13780
Account: LEA Loureiro Eng. Associates
Project: PWCTEH:F & H Buildings Groundwater
Method: SW846 8260B Matrix: AQ
Samples and QC shown here apply to the above method
Lab Lab
Sample ID FileID S1 S2 S3
MC13780-1 P64428.D 115.0 104.0 115.0
MC13780-2 P64441.D 113.0 100.0 111.0
MC13780-4 P64442.D 112.0 98.0 111.0
MC13780-6 P64443.D 112.0 100.0 110.0
MC13780-8 P64444.D 116.0 103.0 114.0
MSP2103-BS P64424.D 116.0 108.0 110.0
MSP2103-MB P64427.D 112.0 101.0 115.0
Surrogate Recovery
Compounds Limits
S1 = Dibromofluoromethane 70-130%
S2 = Toluene-D8 70-130%
S3 = 4-Bromofluorobenzene 70-130%
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Section 7

-. New England
UWAaCCUTEST

LABORATORIES f

GC Semi-volatiles

QC Data Summaries

Includes the following where applicable:

Method Blank Summaries

Blank Spike Summaries

Matrix Spike and Duplicate Summaries
Surrogate Recovery Summaries
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Method Blank Summary Page 1 of 1
Job Number: MC13780

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch

OP30303-MB BC645188.D 1 09/10/12 KN 09/08/12 OP30303 GBC3114

The QC reported here applies to the following samples: Method: CT-ETPH 7/06

MC13780-2, MC13780-4, MC13780-6, MC13780-8 :
H

CASNo. Compound Result RL Units Q .

CT-ETPH (C9-C36) ND 0.080 mg/l
CASNo. Surrogate Recoveries Limits
84-15-1 o-Terphenyl 96% 50-149%
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Method Blank Summary Page 1 of 1
Job Number: MC13780

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP30302-MB BK16886.D 1 09/13/12 AP 09/08/12 OP30302 GBK633

The QC reported here applies to the following samples: Method: SW846 8082

MC13780-2, MC13780-4, MC13780-6, MC13780-8

CASNo. Compound Result RL Units Q
12674-11-2 Aroclor 1016 ND 0.25 ug/|
11104-28-2 Aroclor 1221 ND 0.25 ug/|
11141-16-5 Aroclor 1232 ND 0.25 ug/|
53469-21-9 Aroclor 1242 ND 0.25 ug/|
12672-29-6 Aroclor 1248 ND 0.25 ug/|
11097-69-1 Aroclor 1254 ND 0.25 ug/l
11096-82-5 Aroclor 1260 ND 0.25 ug/l
37324-23-5 Aroclor 1262 ND 0.25 ug/l
11100-14-4 Aroclor 1268 ND 0.25 ug/l
CASNo. Surrogate Recoveries Limits
877-09-8  Tetrachloro-m-xylene 103% 30-150%
877-09-8  Tetrachloro-m-xylene 85% 30-150%
2051-24-3 Decachlorobiphenyl 116% 30-150%
2051-24-3 Decachlorobiphenyl 89% 30-150%
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Blank Spike Summary Page 1 of 1
Job Number: MC13780

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP30303-BS BC645190.D 1 09/10/12 KN 09/08/12 OP30303 GBC3114

The QC reported here applies to the following samples: Method: CT-ETPH 7/06

MC13780-2, MC13780-4, MC13780-6, MC13780-8

Spike BSP  BSP

CASNo. Compound mg/I mg/I % Limits
CT-ETPH (C9-C36) 0.7 0.470 67 60-120

CASNo. Surrogate Recoveries BSP Limits

84-15-1 o-Terphenyl 87% 50-149%

* = Qutside of Control Limits.

[ | 53 of 67
@ ACCUTEST
MC13780 | LAammaRsa



Blank Spike Summary Page 1 of 1
Job Number: MC13780

Account: LEA Loureiro Eng. Associates

Project: PWCTEH:F & H Buildings Groundwater

Sample FileID DF Analyzed By Prep Date Prep Batch  Analytical Batch
OP30302-BS BK16887.D 1 09/13/12 AP 09/08/12 OP30302 GBK633

The QC reported here applies to the following samples: Method: SW846 8082

MC13780-2, MC13780-4, MC13780-6, MC13780-8

Spike BSP  BSP

CASNo. Compound ug/l ug/l % Limits
12674-11-2 Aroclor 1016 2 1.7 85 40-140
11104-28-2 Aroclor 1221 ND 40-140
11141-16-5 Aroclor 1232 ND 40-140
53469-21-9 Aroclor 1242 ND 40-140
12672-29-6 Aroclor 1248 ND 40-140
11097-69-1 Aroclor 1254 ND 40-140
11096-82-5 Aroclor 1260 2 1.6 80 40-140
37324-23-5 Aroclor 1262 ND 40-140
11100-14-4 Aroclor 1268 ND 40-140
CASNo. Surrogate Recoveries BSP Limits

877-09-8  Tetrachloro-m-xylene 92% 30-150%

877-09-8  Tetrachloro-m-xylene 7% 30-150%

2051-24-3 Decachlorobiphenyl 111% 30-150%

2051-24-3 Decachlorobiphenyl 85% 30-150%

* = Qutside of Control Limits.
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Semivolatile Surrogate Recovery Summary Page 1 of 1
Job Number: MC13780
Account: LEA Loureiro Eng. Associates
Project: PWCTEH:F & H Buildings Groundwater
Method: CT-ETPH 7/06 Matrix: AQ
Samples and QC shown here apply to the above method
Lab Lab
Sample ID FileID S1a
MC13780-2 BC645228.D 66.0
MC13780-4 BC645232.D 64.0
MC13780-6 BC645200.D 64.0
MC13780-8 BC645202.D 56.0
OP30303-BS BC645190.D 87.0
OP30303-MB BC645188.D 96.0
Surrogate Recovery
Compounds Limits
S1 = o-Terphenyl 50-149%
(a) Recovery from GC signa #1
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Semivolatile Surrogate Recovery Summary Page 1 of 1
Job Number: MC13780

Account: LEA Loureiro Eng. Associates
Project: PWCTEH:F & H Buildings Groundwater
Method: SW846 8082 Matrix: AQ

Samples and QC shown here apply to the above method

Lab Lab

Sample ID FilelD S S1b S22 S20
MC13780-2 BK16895.D 72.0 43.0 39.0 23.0* ¢
MC13780-4 BK16898.D 76.0 43.0 67.0 41.0
MC13780-6 BK16899.D 65.0 36.0 64.0 39.0
MC13780-8 BK16900.D 78.0 46.0 68.0 43.0
OP30302-BS BK16887.D 92.0 77.0 111.0 85.0
OP30302-MB BK16886.D 103.0 85.0 116.0 89.0
Surrogate Recovery

Compounds Limits

S1 = Tetrachloro-m-xylene 30-150%

S2 = Decachlorobiphenyl 30-150%

(a) Recovery from GC signal #1
(b) Recovery from GC signal #2
(c) Outside control limits due to possible matrix interference.
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Section 8

-. New England
UAaCCUTEST

LABORATORIES

Metals Analysis

QC Data Summaries

Includes the following where applicable:

Method Blank Summaries

Matrix Spike and Duplicate Summaries

Blank Spike and Lab Control Sample Summaries
Serial Dilution Summaries
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19630 Met hods: SWB46 6010C

Matrix Type: AQUEQUS Units: ug/l

Prep Date: 09/ 07/ 12
MB

Met al RL I DL MDL raw final

Al umi num 200 13 21

Ant i nony 6.0 .8 1.7

Arseni c 4.0 .99 1.9 -0.20 <4.0

Barium 50 .28 . 65 0. 10 <50

Beryl lium 4.0 .13 .28

Bor on 100 .58 .59

Cadni um 4.0 .19 .19 0.0 <4.0

Cal ci um 5000 34 36

Chr onmi um 10 .6 . 83 0.10 <10

Cobal t 50 .15 .4

Copper 25 .85 1.4 0.0 <25

Gol d 50 1.8 2.7

Iron 100 4.2 11

Lead 5.0 1.3 2.1 -0.20 <5.0

Magnesi um 5000 36 60

Manganese 15 .05 .54

Mol ybdenum 100 .23 1.5

N ckel 40 .25 .7 0.10 <40

Pal | adi um 50 2.4 7.9

Pl ati num 50 6.6 19

Pot assi um 5000 45 190

Sel eni um 10 1.4 2 -0.20 <10

Silicon 100 4.8 8.4

Silver 5.0 . 69 1.3 -0.30 <5.0

Sodi um 5000 13 40

Strontium 10 .11 .35

Thal I'i um 5.0 .99 1.4

Tin 100 .34 .75

Ti tani um 50 .55 . 88

Tungst en 100 5.9 14

Vanadi um 10 .95 1.3

Zi nc 20 .33 4 1.3 <20

Associ ated sanpl es MP19630: MC13780-3, MC13780-5, MC13780-7, MC13780-9

Page 1
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19630 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date:

Met al

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Analyte not requested

Page 2
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QC Batch I D: MP19630
Matrix Type: AQUEQUS

Prep Date:

SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

Met hods: SWB46 6010C
Units: ug/l

09/ 07/ 12 09/ 07/ 12

Met al

BSP
Resul t

Spi kel ot Qc BSD

MPI CP

Spi kel ot BSD

% Rec Limts Resul t MPI CP % Rec RPD

fo o)
Limit

Al um num
Ant i nony
Arseni c
Barium
Beryl lium
Boron
Cadmi um
Cal ci um
Chr onmi um
Cobal t
Copper

Gol d

Iron

Lead
Magnesi um
Manganese
Mol ybdenum
Ni ckel

Pal | adi um
Pl ati num
Pot assi um
Sel eni um
Silicon

Si | ver
Sodi um
Strontium
Thal I'i um
Tin

Ti tani um
Tungst en
Vanadi um

Zi nc

503

1920

492

504

470

988

495

485

200

502

500

2000

500

500

500

1000

500

500

200

500

100. 6 80-120 498 500 99.6 1.0

96.0 80- 120 1950 2000 97.5 1.6

98. 4 80-120 493 500 98.6 0.2

100. 8 80-120 509 500 101.8 1.0

94.0 80-120 474 500 94.8 0.8

98.8 80-120 985 1000 98.5 0.3

99.0 80-120 493 500 98.6 0.4

97.0 80-120 487 500 97. 4 0.4

100. 0 80-120 202 200 101.0 1.0

100. 4 80-120 501 500 100. 2 0.2

Associ ated sanpl es MP19630: MC13780-3, MC13780-5, MC13780-7, MC13780-9

20

20

20

20

20

20

20

20

20

20

Page 1
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19630 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date:

Met al

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Analyte not requested
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SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19630 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date: 09/ 07/ 12

MC13777- 15 Qc
Met al Oiginal SDL 1:5 9% F Limts

Al um num

Ant i nony

Arseni c 0.00 0.00 NC 0-10
Barium 312 305 2.1 0-10
Beryl lium

Boron

Cadni um 0. 00 0. 00 NC 0-10

Cal ci um

Chroni um 0. 800 0. 00 100.0(a) 0-10
Cobal t

Copper 0. 900 0. 00 100.0(a) 0-10
Gol d

Iron

Lead 0. 00 0. 00 NC 0-10
Magnesi um

Manganese

Mol ybdenum

Ni ckel 1.00 1. 30 30.0 (a) 0-10
Pal | adi um

Pl ati num

Pot assi um

Sel eni um 0. 00 0. 00 NC 0-10
Silicon

Silver 0. 00 0. 00 NC 0-10
Sodi um

Strontium

Thal I'i um

Tin

Ti tani um

Tungst en

Vanadi um

Zi nc 16. 8 18.4 9.5 0-10

Associ ated sanpl es MP19630: MC13780-3, MC13780-5, MC13780-7, MC13780-9

Page 1
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SERI AL DI LUTI ON RESULTS SUMVARY

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19630 Met hods: SWB46 6010C
Matrix Type: AQUEQUS Units: ug/l

Prep Date:

Met al

Results < I DL are shown as zero for cal cul ation purposes

(*) Qutside of QClimts

(anr) Analyte not requested

(a) Percent difference acceptable due to lowinitial sanple concentration (< 50 tinmes IDL).

Page 2
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19634 Met hods: SWB46 7470A
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 09/ 08/ 12
MB
Met al RL I DL MDL raw final
Mer cury 0.20 . 011 . 062 0.019 <0. 20

Associ at ed sanpl es MP19634: MC13780-3, MC13780-5, MC13780-7

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Analyte not requested

Page 1
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19634 Met hods: SWB46 7470A
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 09/ 08/ 12 09/ 08/ 12

BSP Spi kel ot Qc BSD Spi kel ot BSD Q
Met al Resul t HGRWS1 % Rec Limts Resul t HGRWS1 % Rec RPD Limt
Mer cury 3.1 3 103.3 80-120 3.0 3 100.0 3.3 20

Associ at ed sanpl es MP19634: MC13780-3, MC13780-5, MC13780-7

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Analyte not requested

Page 1
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BLANK RESULTS SUMVARY
Part 2 - Method Bl anks

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19637 Met hods: SWB46 7470A
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 09/ 10/ 12
MB
Met al RL I DL MDL raw final
Mer cury 0.20 . 011 . 062 -0.035 <0.20

Associ ated sanpl es MP19637: MC13780-9

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Analyte not requested

Page 1
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SPI KE BLANK AND LAB CONTROL SAMPLE SUMVARY

Logi n Nunmber: MC13780
Account: LEA - Loureiro Eng. Associates
Project: PWCTEH F & H Buil di ngs G oundwat er

QC Batch I D: MP19637 Met hods: SWB46 7470A
Matrix Type: AQUEQUS Units: ug/l
Prep Date: 09/ 10/ 12 09/10/ 12

BSP Spi kel ot Qc BSD Spi kel ot BSD Q
Met al Resul t HGRWS1 % Rec Limts Resul t HGRWS1 % Rec RPD Limt
Mer cury 2.9 3 96. 7 80-120 2.9 3 96. 7 0.0 20

Associ ated sanpl es MP19637: MC13780-9

Results < I DL are shown as zero for cal cul ation purposes
(*) Qutside of QClimts
(anr) Analyte not requested

Page 1
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1 QUALITY ASSURANCE /QUALITY CONTROL SUMMARY

During the course of the 2012 Post-Remediation Gaauater Monitoring activities, analytical
and observational data were obtained for the F&HIdBwgs Remediation Area (hereinafter
referred to as the “Project Area”). These datdunhed analytical data on groundwater samples,
field activities documentation, sample tracking wulmentation, and other documentation
associated with sample collection and analysis.

During the course of groundwater monitoring adgf the need to maintain accurate and
complete documentation was a paramount conceiuded in this document is a description of
the activities undertaken to document, managefyyeniganize, and present the data compiled; a
discussion of the types and quantities of Qualigsu#ance/Quality Control (QA/QC) samples
that were collected during field activities; andenraluation of the analytical data generated as a
result of laboratory QA/QC procedures. The evahmatof laboratory QA/QC information
includes a Data Quality Assessment (DQA) and a Diability Evaluation (DUE) that was
performed in accordance with the methodology dbedriin the November 2007 guidance
document entitledReasonable Confidence Protocols and presented in more detail in the May
2009 document (revised December 2010) entitlefdoratory Quality Assurance Quality
Control, Data Quality Assessment, Data Usability Evaluation Guidance Document published by
the Connecticut Department of Energy and Envirortaid?rotection (DEEP), as revised.
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2. DATA MANAGEMENT PROCEDURES

This section has been organized to present thdsatias performed by personnel to document
the record of post-remediation groundwater momupractivities performed in the field and
discuss the QA/QC activities performed in the fieldhese discussions are followed by a
description of the activities undertaken by offjpersonnel to ensure the necessary data have
been accumulated, that the data have been proparyaged, tracked, verified, entered into the
database, presented appropriately, and at the u=0cl of monitoring events, filed for future
use.

2.1 Standard Operating Procedures

Prior to conducting groundwater monitoring actedtiat the Project Area, Standard Operating
Procedures (SOPs) had been developed by Louregmé&aring Associates, Inc. (LEA) for the
most common procedures associated with the samplimty analysis of various media for
environmental investigations. Development of th8€#Ps has taken into account the need for
precision, accuracy, completeness, representaggenaad comparability of data.

Although it is understood that there are limitsdata accuracy and precision that are inherent in
the collection and analysis of samples and in theration of measuring devices, adherence to
standard procedures increases consistency andetie¢ of confidence with which the data
collected are evaluated. Data collected undedstanprocedures can also be used more reliably
in comparing results over time on a given projemt, from other projects or published
information.

Data evaluation is also dependent upon the repiasamess of the samples or measurements
collected and the completeness of information aatext with collection of the data. Collection
and measurement techniques identified in the S@ks been designed to take these factors into
account, thus increasing the level of confideneg ¢lan be placed in the data.

Although adherence to SOPs is imperative for theeassful completion of any project, there
will be instances where exceptions to the SOPs mesthade to obtain reliable data. When
exceptions are made, documentation of both thetsitu requiring deviation and the actual
deviation in procedure was recorded in the fieldwtoentation.

Each SOP was developed by LEA personnel experiemncede performance of the specific
activity. At least two senior-level people, onengethe Director of Quality, reviewed the SOP
to ensure that the identified procedures satisty dtated objectives and that the prescribed
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procedures are technically correct, appropriat@pliad, and in conformance with applicable
regulatory criteria and standard practices. Thedrriduals signified their approval by signing
and dating the SOP.

SOPs for the following activities have been incldids Attachment E-1 of this document.
* Low Flow Sampling;
» Liquid Sample Collection and Field Analysis; and

* Quality Assurance/Quality Control Measures for éiActtivities.
2.2 Field Quality Assurance Procedures

Field QA/QC procedures begin with the use and reaemce of field equipment and
instrumentation and include the proper calibrabbthe equipment.

221 Use and Maintenance of Field Equipment and Instniat®n

Field equipment and instruments were operated amidtained in a manner that is consistent
with the manufacturer’s recommended practices. iddews from standard use of the equipment
or required repairs or adaptations made in thel fiedre noted in the Field Record. Operation
and maintenance manuals for equipment were kept smgle location that was known and
accessible to personnel that would be likely totheeequipment.

Field personnel either returned equipment in a tmmdthat permitted its optimal use on the

following day of field operations, or notified th&ppropriate personnel so that repairs or
replacements could be arranged in an expedienibfasiThe use of expendable equipment was
recorded and reported to appropriate personnekglaaements could be ordered in a timely
manner and an adequate supply was available.

Prior to starting a particular field investigatiothe field services manager or designated
personnel ensured that adequate supplies and eguiipmere available for project completion.
It was the responsibility of field personnel toamh the field services manager or other
authorized personnel that supplies were depletddteat re-ordering was necessary.

2.2.2 Calibration Procedures and Frequency

Instruments and equipment were calibrated withigefit frequency and in such a manner that
accuracy and reproducibility of results were camesis with the appropriate manufacturer’s
specifications or project-specific requirements. alil@ation was performed at intervals
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recommended by the manufacturer or more frequemtdy,conditions dictated. The field
instruments that required calibration during theumdwater monitoring activities included the
photo-ionization detector (PID); the pH, dissolvedygen, oxidation-reduction potential, and
specific conductance sensors of the flow-throudls;cend the turbidity meters. Documentation
of the calibration that was performed was recordadfield documentation forms, analytical
records, or other appropriate daily record of aiiis.

2.2.3 Decontamination

Decontamination procedures are described in apfpéc&OPs presented in Attachment E-1.
These procedures were designed to avoid crossroorgdon between samples, the transport of
contaminated material between onsite locations,th@dransport of contaminated material from
onsite or off-site locations. As described in 8tB8.20f this appendix, equipment blanks were
collected to confirm the efficiency of decontamioatprocedures.

2.3 Sample Tracking

Sample tracking activities focus on the timely gssient and tracking of information relevant to
field samples collected during the groundwater dang@ctivities. Samples collected during the
groundwater sampling activities were designatedgugie procedures discussed below.

Field sample tracking included the following tasks:

» Assignment of sample identification numbers anceodample identifiers to new samples to
be taken, and entry to a tracking system;

* Production of sample bottle labels from the traglsgstem;
» Completion of chain-of-custody forms, and entrylo$ information to the tracking system;
* QA checking of the sample tracking information, gmdcessing of change requests; and,

* Production of tracking reports and summary sheeitk, distribution to appropriate project
staff.

A computer-based sample-tracking system, baseddBra& database computer program, was
used for sample tracking.
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231 Sample Location Identification

Samples were designated with location identifieravipusly assigned using the procedure
described in the SOPs included in Attachment Halgeneral, sample identification information
included the sample type (e.g. monitoring well) &melsample point number.

Monitoring wells have been provided with locatiatemtifiers using a systematic method to
prevent duplication of location identifiers. Addially, a two letter prefix identifying F
Building or H Building (“FB” or “HB”) was also inalded in the location identifiers. For
example, monitoring well number 1 located withie th Building Study Area is designated as
FB-MW-01. The system of location identifiers prdes a relatively easy means of finding the
referenced locations on Project Area drawings.

2.3.2 Sample Labeling and Custody

Prior to sample collection, project-specific sampl@nbers were obtained, and labels were
generated with all required information, as notedhe sample collection SOPs. Each sample
was labeled using waterproof ink on a computer-gend label, and sealed immediately after
collection. At a minimum, each sample label camdithe following information:

* Project number;
* Date;
e Sample number; and

» Time of sample collection.

In order to ensure accurate identification of alinple containers, sample labels and tags were
firmly affixed to the sample container. The samplas responsible for ensuring that the sample
container was dry enough for the label to remacuissy attached, or used a suitable transparent
adhesive tape when the adhesive labels were ndicalple or there was any question as to
whether the gummed label would be secure.

All sampling information was recorded on the fis&mpling records. Written chain-of-custody
procedures were followed whenever samples weredatell, transferred, stored, analyzed, or
destroyed. The objective of these procedures wasetate an accurate written record that could
be used to trace the possession and handling catin@les from the point of collection through
analysis. A sample was determined to be in somedoastody” under any of the following
conditions:
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* Itwas in one’s actual possession;
* It was in one’s view, after being in one’s physipaksession;
» Itwas placed and kept in a locked location afeEng in one’s physical possession; and

» It was kept in a secured area that is restrictexitborized personnel only.

Each time sample custody changed hands, the cliaustody form indicated that change. All
efforts were made to limit the number of peopleoiwed in the collection and handling of
samples. The field sampler was responsible forcire and custody of the samples collected
until they were transferred under the appropri&trcof-custody procedures. Specific chain-of-
custody procedures are described in the LEA SOPQiaality Assurance/Quality Control
Measures for Field Activities included in Attachment E-1 of this document.

2.3.3 Field Documentation

Daily Field Reports and other project informatioacking forms were used to record general
field data collection activities or pertinent fiebthservation or occurrences. These forms consist
of the loose-leaf field documentation forms comgdietlaily by field crews. Entries were made
in waterproof ink and each page was consecutivetghered for each sampling day. Each daily
entry included the following information:

* Name of person recording information;
* Names of all field personnel,

* Project name and number;

* Date;

» Start and end times;

* Weather conditions;

* Equipment used;

» Samples collected,;

* Field parameters measured; and,

* Equipment calibration performed.
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Other information that was recorded in the fieldgdancluded the level of personal protective
equipment used, difficulties, accidents, incidergguipment problems or malfunctions, or
deviations from proposed scope of work.

Any corrections made in the field logs were crosset] not erased, and initialéy the person
making the correction. Each page of the logs wgrses by the person responsible for recording
information on that day. All lines on a page, alb pages, were used or crossed out and
initialed. This information was transmitted fronelfl to office personnel at the end of each
working day, or as soon thereafter as possiblejiput into LEA’s Information Management
System (IMS). The Daily Field Reports and formmsturn, were placed in the central project
file.

234 Mapping

The location of each monitoring well was previouslyveyed by a State of Connecticut licensed
surveyor. All of the information used to locatengding points within the Project Area was
transferred to AutoCAD drawings that served as the base maps for dagemiggion in this
report.

2.4 Field Sampling Quality Assurance

QA samples were collected in general accordande thi#é LEA SOP foQA/QC Measures for
Field Activities, included in Attachment E-1 of this document. Poepose of the QA samples is
to confirm the reliability and validity of the fiél data gathered during the course of the
groundwater monitoring activities. Field duplicaemples were used to provide a measurement
of the consistency of samples collected from thmesanonitoring well and an estimate of
variance and bias. Trip blank samples and equiprblemk samples were used to provide a
measurement of cross-contamination sources anchtdeumation efficiency, respectively, for
groundwater sampling. Performance Evaluation (8hples were used to assess the overall
accuracy and bias of the analytical methods besgdand provide an indication of overall
laboratory performance. Section 3 provides a disiom of the QA/QC sampling results.

2.5 Sample Shipping

Following sample collection, the filled sample aners were placed in coolers and packed
appropriately to avoid bottle breakage. Eitheetexr packs or ice packed in re-sealable plastic
bags or plastic containers were placed in the codte keep the samples at a temperature less
than or equal to 4Celsius during transport. At the end of each demgpday, samples were
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picked up by the analytical laboratory’s couriervegge or brought back to LEA’s Plainville,
Connecticut, office and placed into LEA’s Exterhaboratory Refrigerator for pick up the next
day by the analytical laboratory’s courier service.

25.1 Samples Submitted for Laboratory Analysis

Groundwater samples collected and submitted tdatiheratory for analysis were appropriately
labeled and logged on chain-of-custody forms. €®mf completed chain-of-custody records
for samples submitted for analysis or archiving eveubmitted to the Project Manager’s
designee at the end of each working day or as $wyeafter as possible.

25.2 Laboratory Analytical Results

The analytical results provided by the laboratomrevprovided in electronic data deliverable
(EDD) format as well as .pdf format to the Proj®l@nager’s designee. After documentation of
receipt of the results, the EDD was entered ingoetlectronic database by the Database Team.

2.6 Database M anagement

The electronic analytical database was maintaineitié LEA IMS in a dBASE format. The
database management functions are described foltbwing paragraphs.

2.6.1 Database Administration

Database administration included coordination daédatry and verification and review of data
for completeness and correctness. The Database inkerfaced with the Project Manager and
field personnel to ensure that the database metdrtject objectives.

2.6.2 Electronic Data Entry

The EDD files provided by the analytical laboratevgre uploaded to the electronic analytical
database by the Database Team. Data receivedtfrertaboratory in electronic format were
checked for completeness by comparing data recewtbddata analyses requested in the chain-
of-custody forms. Analytical data were verifiedassure the accuracy of the EDD, as compared
to the analytical laboratory reports. Data vedfion involved having a qualified person
manually check a printout from the database ag#estaboratory reports. Any deviations from
the laboratory reports were reported to the Dambesam, and the subsequent changes re-
checked to verify their accuracy. In addition, tk@mple identification number, location,

constituent, and qualifier codes were verified.
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2.6.3 Archiving of Electronic Data

Archiving of the database was routinely accomplish®ata were backed up on a no-less-than
weekly basis. The permanent archive for the amalyand geological/hydrological data is both
electronic and hard copy files maintained by LEA.

2.6.4 Data Verification

The field personnel performed an initial reviewdafta obtained from field measurements. This
review consisted of checking procedures utilizedhia field, ensuring that field measurement
instruments were properly calibrated, verifying @ecuracy of transcriptions, and comparing
data obtained in the field to historic measuremeriild records were subsequently reviewed
following completion of each day'’s field activitiésr completeness and consistency.

An internal review of analytical data was the rasgpbility of laboratory personnel. The analyst
initiated the data review process by examining acckpting the data. The data reviewer then
reviewed the completed data package. The dat@weviprovided a technical review for
accuracy and precision according to the methoddamg and laboratory protocols. The data
package was also reviewed for completeness (illepeatinent information is included, all
appropriate forms are signed and dated, calcukt@wa correct, and holding times and quality
control sample acceptance criteria have been nfef)nal review of the data was provided by
the Project Manager’s designee to ensure thatdteeghckage met the project specifications.

2.7 Data Presentation

The objective of data presentation was to illustitdie analytical data for the Project Area in
formats that facilitated data interpretation andualization. These formats include tables,
figures, and drawings, as appropriate.

2.7.1 Analytical Data Presentation

Use of the electronic database for storage anevatrof a wide range of both sample collection
and analytical information maximized the ease amtligacy of data review and presentation.
Tables of analytical and sampling information wpreduced in multiple formats to assist in the
data evaluation process. Examples of analytictd geesentations incorporated in this report
include tabular listings of analyses conductedesbiby location and sample identification

number, and summaries of exceedances of tabulatednc criteria in the DEEP’s Remediation

Standard Regulations (RSRs).
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2.7.2 Facility Drawings

Facility drawings were created using AutoCABoftware. Base maps were generated using
available information provided by Pratt & Whitney.

2.8 File Organization

Files of original analytical data obtained durinige tgroundwater monitoring events were
maintained throughout data evaluation process dtichately archived in a central file.
Incoming data were logged into the project filehboh the project analytical database and on
hardcopy and then were appropriately placed irfitae Analytical results from the laboratories
were keyed electronically to the sample identifmat numbers assigned during sample
collection. Original field documentation forms,pea copies of laboratory reports, and other
project files information were transferred from thwject file to a designated archive location
upon the completion of the project. Computerizedadwere stored in both hard copy and
electronic formats.
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3. QUALITY ASSURANCE/QUALITY CONTROL SAMPLES

QA/QC samples collected during the 2012 Post-reatiedi Groundwater Monitoring Program
included duplicate groundwater samples; equipmérikosamples; trip blank samples and PE
samples. The duplicate samples, equipment blamdPE samples were analyzed for the same
suite of constituents as the field samples, am htank samples were analyzed for volatile
organic compounds (VOCSs) only.

3.1 Field Duplicate Samples

Field duplicate samples were collected to provideneasure of the reproducibility of field
sampling and laboratory analytical methodologi€siplicate samples were coded in a fashion
that did not alert the laboratory to the fact tthet samples are replicates. Consistency between
analytical results for field duplicate samples oades consistent field sampling, sample
handling, and analytical laboratory procedurese ¢bnsistency between field duplicate pairs is
often measured by calculating the relative peradifierence (RPD) for detects in a field
duplicate pair when a compound was reported attgrehan two times the reporting limit in
both samples. Field duplicate precision was metgnwine RPD was less than or equal to 30 %
for aqueous samples (which is based upon the UStates Environmental Protection Agency
(EPA) Region | Tier Il Validation Guidance). IfedhRPD exceeded the acceptable limit, the
affected compound(s) results were considered tedhenated values (no directional bias) and
data usability was evaluated based on the projgjeictives. The RPD is calculated using the
following formula:

| Xa- Xz|

RPD= " 221
( Xi+ X2 )/2

X 100%

where X and X represent the two reported concentration measuntsme

One duplicate groundwater sample was collectedndueiach quarterly monitoring event and
was submitted for analysis for VOCs, extractabléaltgpetroleum hydrocarbons (ETPH),

polychlorinated biphenyls (PCBs), and metals (acsdmarium, cadmium, chromium, copper,

lead, mercury, nickel, selenium, silver, and zinch summary of sampling and analytical

information for duplicate samples is presented ablé E-1, and a summary of all analytical

results for duplicate samples, including the cora@URPD values for each pair, is presented in
Table E-2.
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3.1.1 Volatile Organic Compounds

There was one instance in which VOCs were deteatedncentrations greater than two times
the reporting limit. The detections reported fot,1-trichloroethane yielded an RPD of 2.1.
Therefore, the results of the duplicate samplelecteld are considered acceptable.

3.1.2 Extractable Total Petroleum Hydrocarbons

There were no instances in which ETPH was deteatembncentrations greater than two times
the reporting limit. Therefore, an RPD assessroeunld not be performed.

Polychlorinated Biphenyls

PCBs were not detected in any of the groundwaterptes collected. Therefore, an RPD
assessment could not be performed.

3.1.3 Metals

There were no instances in which metals were dedeatt concentrations greater than two times
the reporting limit. Therefore, an RPD assessroeuld not be performed.

3.2 Equipment Blank Samples

Equipment blank samples are used to indicate if @ogs-contamination of samples between
uses of sampling equipment or contamination to $esnjpom disposable equipment may have
occurred. Equipment blank samples are collectedpbyring laboratory-provided water
(analyte-free, de-ionized) through and/or over démminated or disposable sampling equipment
into appropriate containers. The criteria for eaihg equipment blank samples were such that
no target compound should be present at or abaveehorting limit in any given equipment
blank.

One equipment blank sample was collected duringStygtember 2012 monitoring event and
submitted to the laboratory for analysis for VOE3PH, PCBs, and metals. No constituents
were detected in the equipment blank sample celteict 2012. A summary of equipment blank
sampling and analytical information is providediable E-3.

3.3 Trip Blank Samples

Trip blank samples are used to indicate if any simmntamination between samples or
contamination from other sources of VOCs may haseuwed during transport, storage, or
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laboratory analysis of samples. Trip blanks waepared by Accutest Laboratories (Accutest)
using ultra-pure, de-ionized water and submittetheosampling team whenever glassware was
delivered. A trip blank accompanied all project ¥@ample containers through all custody
changes in possession, coolers and refrigeratditse trip blanks were never opened by the
sampling team.

One trip blank sample was submitted to the laboyattar analysis on the day that the samples
were collected. No constituents were detectetientitip blank sample that was analyzed during
the 2012 sampling event. A summary of trip blaaknpling and analytical information is
provided as Table E-3.

3.4 Perfor mance Evaluation Samples

Double blind aqueous PE samples were submittedctut&st in September 2012 monitoring
event during the completion of a separate grounelnsstmpling event conducted on the Pratt &
Whitney East Hartford Site within the Willow Pondokiect Area. The results reported for this
set of PE samples may be used to evaluate thet@aalgata collected for the F&H Buildings
Project Area based on the facts that the PE samydes analyzed during the same timeframe
and both projects utilized the same laboratoryafmalysis (Accutest). PE sample results are used
to assess the overall accuracy and bias of theytaxadl methods being used and provide an
indication of overall laboratory performance. D&iathe PE samples also provided information
about the magnitude and direction of quantitatiies for the laboratory methods, including
sample preparation (extraction and cleanup) antysisgchromatography and calibration).

The PE samples for this project were prepared byr&mmental Resource Associates (ERA) of

Arvada, Colorado. All results for PE samples wesenpared with vendor-certified acceptance

limits. The PE samples results were evaluategésis and fail. Fails were categorized as bias
high, bias low, false negatives, and false postivderformance evaluation sample certified
values and results of the performance sample evatuare included as Attachment E-2. The

following is a summary of the performance evaluasamples results by analytical class.

* Volatile Organic Compounds. An evaluation of the results obtained againstdeen
specified acceptance standards indicated that eaichthe VOC constituents
(tetrachloroethylene, trichloroethylene, vinyl dfidie, cis-1,2-dichloroethylene and trans-
1,2-dichloroethylene) was outside of the acceptabledor-certified limits. All of these
VOC concentrations were reported higher than tloemtable limits. In addition, a false
positive result was reported for chloroform. Itnsted that none of these constituents
were detected in the samples analyzed as paredf&iH Buildings sampling program.
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LEA is currently investigating the detections an@shrequested that Accutest
Laboratories and ERA perform an internal QA/QC egvior the VOC results reported.

Polychlorinated Biphenyls: PCBs were reported by the laboratory within thedagn
certified limits.

Extractable Total Hydrocarbons. ETPH were reported by the laboratory within the
vendor-certified limits.

Metals: All metals were reported by the laboratory witthe vendor-certified acceptable
limits.
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4. ASSESSMENT OF LABORATORY QA/QC INFORMATION

All data were analyzed using the Connecticut RealsienConfidence Protocols (RCPs), which
are analytical methods based on the respective réimmiental Protection Agency (EPA)
methods. The RCPs provide specific requiremem®#/QC that the laboratory must follow
during analysis of environmental samples. In aodjtthe RCP methods require the laboratory
to report the QA/QC analytical data associated withanalysis of each sample in the laboratory
report and further require that the laboratory pteva narrative of any non-conformances for
QA/QC data the were outside the acceptable lingitsstich data, as described in the specific
RCP method.

QA/QC information provided by laboratories was enatkd with respect to quality by
conducting a DQA and DUE in accordance with thehoéblogy described in the November
2007 guidance document entiti&asonable Confidence Protocols and in more detail in the
May 2009 document (revised December 2010) entitlgubratory Quality Assurance Quality
Control, Data Quality Assessment, Data Usability Evaluation Guidance Document. The DQA
process is intended to assess the quality of taltacal data generated by the laboratories. The
DUE is performed to determine, once the qualitytheff analytical data is known, whether the
quality of that data will affect its usability féine intended purpose.

4.1 Data Quality Assessment and Usability

The DQA was performed to assess the quality oattadytical data in each laboratory analytical
report package. The DQA resulted in identifyingadéor which the quality could affect its
potential use in decision-making. The DUE, whicbk into account the objectives for the data
collection effort, and the intended use of the datas performed using the information
developed during the DQA. The RCP Data Qualitye&ssment Summary Reports that were
generated during that assessment process areadchsdAttachment E-3.

Each analytical data package was reviewed in aacorlwith the DQA review process. Several
deficiencies were noted. These included:

* Results for Laboratory Control Sample (LCS)) for ¥©were reported outside the accepted
range of variability; and

* Recovery for surrogates was reported outside thepted range of variability for PCBs in a
single equipment blank sample.

After the laboratory analytical data were evaluatadng the DQA, a DUE was performed. The

DUE took into account the following:
vt
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* the site-specific conceptual site model (CSM);

» knowledge of the contaminant types, concentratiand,distribution;

» objectives for the data collection effort and theended use of the data (i.e. the data quality
objectives (DQOs)); and

» results from field QA/QC sampling.

Deficiencies that resulted in a possible low blest have the potential to affect the interpretation
of the data collected and therefore require motailée evaluation are presented below.

Low percent recoveries were reported for 1,2,4tambenzene (69%), trans-1,4-dichloro-2-
butene (50%), naphthalene (50%) and 2,2-dichloqmgme (53%) in the LCS associated with
groundwater samples collected in September 20I¢dating a possible low bias. Given the
degree with which they were below the acceptablé@@Alimits and that these constituents are
not constituents of concern, the possible low Hidsot affect decision making.

One PCB surrogate was reported with a low recoe¢r®3%, indicating a possible low bias.
PCBs were not detected in the equipment blank samipin any of the groundwater samples
collected during the sampling event, nor in anyugdwater samples collected as part of the
post-remediation groundwater monitoring program. ive® this and that if proper
decontamination procedures were followed, PCBs @vook be detected in the equipment blank
sample, the possible low bias did not affect deaisnaking.

In general, the QA/QC deficiencies identified rethto constituents that are not identified as
constituents of concern for the Project Area. iigkinto consideration multiple lines of
evidence, results from the DUE indicated that tatadyenerated during the 2012 groundwater
sampling events were usable for the intended petpos
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TABLES



TableE-1

Pratt & Whitney, East Hartford, Connecticut
2012 F& H Buildings Annual Groundwater Monitoring Report

SUMMARY OF DUPLICATE SAMPLING AND ANALYTICAL INFORMATION

P

Loureiro

Engineering * Construction « EH&S ¢ Energy * Waste

Sample Information

Analysis Information

Printed on 12/06/2012

. Sampled Sample Volatile | Semivolatile - Pesticides/ . Miscellaneous
Location ID Sample ID Sample Date Interval (ft) Class Analyt. Lab. Organics Organics Herbicides PCBs Fuelg/Oils Metals Analyses
HB-MW-08 1263256 09/06/2012 7.00 - 17.00 GWS X X X X
HB-MW-08 1263257 09/06/2012 7.00 - 17.00 GWS X X X X
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Table E-2

SUMMARY OF ANALYTICAL RESULTS-FIELD DUPLICATES
Pratt & Whitney, East Hartford, Connecticut
2012 Annual F& H Builidngs Groundwater Monitoring Report

P

Loureiro

Engineering * Construction ©

EH&S e Energy * Waste |

Location ID  |HB-MW-08 HB-MW-08 RPD (%)
Sample ID 1263256 1263257
Sample Date |09/06/2012 09/06/2012
Sample Time |12:17 12:17
Sample Depth|7.00' - 17.00 7.00' - 17.00
Laboratory ACTM ACTM
Lab. Number |MC13780-6 MC13780-8
Constituent Units
Date PCBs Analyzed - 09/13/2012 09/13/2012
Date Metals Analyzed - 09/10/2012 09/10/2012
Date Organics Analyzed - 09/12/2012 09/12/2012
Date Physical Analyzed - 09/10/2012 09/10/2012
Arsenic (unfiltered) mg/L <0.0040 U <0.0040 U
Barium (unfiltered) mg/L 0.0699 0.0695 0.57
Cadmium (unfiltered) mg/L <0.0040 U <0.0040 U
Chromium, Total (unfiltered) mg/L <0.01 U <0.01U
Copper (unfiltered) mg/L <0.025 U <0.025 U
Lead (unfiltered) mg/L <0.0050 U <0.0050 U
Mercury (unfiltered) mg/L <0.00020 U <0.00020 U
Nickel (unfiltered) mg/L <0.04 U <0.04 U
Selenium (unfiltered) mg/L <0.01 U <0.01U
Silver (unfiltered) mg/L <0.0050 U <0.0050 U
Zinc (unfiltered) mg/L <0.02 U <0.02 U
Arochlor 1016 ug/L <0.26 U <0.26 U
Arochlor 1221 ug/L <0.26 U <0.26 U
Arochlor 1232 ug/L <0.26 U <0.26 U
Arochlor 1242 ug/L <0.26 U <0.26 U
Arochlor 1248 ug/L <0.26 U <0.26 U
Arochlor 1254 ug/L <0.26 U <0.26 U
Arochlor 1260 ug/L <0.26 U <0.26 U
Arochlor 1262 ug/L <0.26 U <0.26 U
Arochlor 1268 ug/L <0.26 U <0.26 U
Total Petroleum Hydrocarbons (CT ETPH) mg/L 0.0979 <0.090 U
Naphthalene ug/L <5.0U <5.0U
1,2-Dichloropropane ug/L <2.0U <2.0U
Acetone ug/L <5.0U <5.0U

Printed on 12/06/2012
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Table E-2

SUMMARY OF ANALYTICAL RESULTS-FIELD DUPLICATES

Pratt & Whitney, East Hartford, Connecticut

2012 Annual F& H Builidngs Groundwater Monitoring Report

P

Loureiro

Engineering * Construction ©

EH&S e Energy * Waste |

Location D [HB-Mw-08 HB-MW-08 RPD (%)
Sample ID 1263256 1263257
Sample Date |09/06/2012 09/06/2012
Sample Time |12:17 12:17
Sample Depth|7.00' - 17.00 7.00' - 17.00
Laboratory ACTM ACTM
Lab. Number |MC13780-6 MC13780-8
Constituent Units
Acrylonitrile ug/L <5.0U <5.0U
2-Hexanone ug/L <5.0U <5.0U
Benzene ug/L <0.50 U <0.50 U
1,2,3-Trichlorobenzene ug/L <5.0U <5.0U
1,2,4-Trichlorobenzene ug/L <5.0U <5.0U
1,2,4-Trimethylbenzene ug/L <5.0U <5.0U
o-Dichlorobenzene ug/L <1.0U <1.0U
1,3,5-Trimethylbenzene ug/L <5.0U <5.0U
m-Dichlorobenzene ug/L <1.0U <1.0U
p-Dichlorobenzene ug/L <1.0U <1.0U
Bromobenzene ug/L <5.0U <5.0U
Butyl Benzene ug/L <5.0U <5.0U
Chlorobenzene ug/L <1.0U <1.0U
Ethylbenzene ug/L <1.0U <1.0U
Isopropylbenzene (Cumene) ug/L <5.0U <5.0U
Propyloenzene ug/L <5.0U <5.0U
sec-Butylbenzene ug/L <5.0U <5.0U
tert-Butylbenzene ug/L <5.0U <5.0U
Hexachlorobutadiene ug/L <5.0U <5.0U
Methyl Ethyl ketone ug/L <5.0U <5.0U
trans-1,4-Dichlorobutene ug/L <5.0U <5.0U
Carbon Disulfide ug/L <5.0U <5.0U
Carbon Tetrachloride ug/L <1.0U <1.0U
4-Isopropyltoluene ug/L <5.0U <5.0U
1,1,1,2-Tetrachloroethane ug/L <5.0U <5.0U
1,1,1-Trichloroethane ug/L 4.8 4.9 2.1
1,1,2,2-Tetrachloroethane ug/L <1.0U <1.0U
1,1,2-Trichloroethane ug/L <1.0U <1.0U

Printed on 12/06/2012
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TableE-2 A
SUMMARY OF ANALYTICAL RESULTS-FIELD DUPLICATES

Pratt & Whitney, East Hartford, Connecticut Lourelro

2012 Annual F& H Builidngs Groundwater Monitoring Report

Engineering » Construction * EH&S ¢ Energy * Waste |
Location ID  |HB-MW-08 HB-MW-08 RPD (%)
Sample ID 1263256 1263257
Sample Date |09/06/2012 09/06/2012
Sample Time |12:17 12:17
Sample Depth|7.00' - 17.00 7.00' - 17.00
Laboratory ACTM ACTM
Lab. Number |MC13780-6 MC13780-8
Constituent Units
1,1,2-Trichlorotrifluoroethane ug/L <5.0U <5.0U
1,1-Dichloroethane ug/L <1.0U <1.0U
Ethylene Dibromide ug/L <2.0U <2.0U
1,2-Dichloroethane ug/L <1.0U <1.0U
Chloroethane ug/L <2.0U <2.0U
Methyl tert-Butyl ether ug/L <1.0U <1.0U
1,1-Dichloroethylene ug/L <1.0U <1.0U
trans-1,2-Dichloroethylene ug/L <1.0U <1.0U
cis-1,2-Dichloroethylene ug/L <1.0U <1.0U
Vinyl Chloride ug/L <1.0U <1.0U
Tetrachloroethylene ug/L <1.0U <1.0U
Tetrahydrofuran ug/L <10U <10 U
Bromomethane ug/L <2.0U <20U
Bromodichloromethane ug/L <1.0U <1.0U
Chloromethane ug/L <2.0U <20U
Chlorodibromomethane ug/L <1.0U <1.0U
Methylene Dibromide ug/L <5.0U <5.0U
Methylene Chloride ug/L <2.0U <2.0U
Dichlorodifluoromethane ug/L <2.0U <2.0U
Bromoform ug/L <1.0U <1.0U
Chloroform ug/L <1.0U <1.0U
Trichlorofluoromethane ug/L <1.0U <1.0U
Methyl Isobutyl ketone ug/L <5.0U <5.0U
1,2,3-Trichloropropane ug/L <5.0U <5.0U
1,2-Dibromo-3-Chloropropane ug/L <5.0U <5.0U
1,3-Dichloropropane ug/L <5.0U <5.0U
sec-Dichloropropane ug/L <5.0U <5.0U
1,1-Dichloropropene ug/L <5.0U <5.0U
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TableE-2 A
SUMMARY OF ANALYTICAL RESULTS-FIELD DUPLICATES

Pratt & Whitney, East Hartford, Connecticut Lourelro

2012 Annual F& H Builidngs Groundwater Monitoring Report Engineering » Constzuction + EHAS » Energy « Waste.
Location ID  |HB-MW-08 HB-MW-08 RPD (%)
Sample ID 1263256 1263257
Sample Date [09/06/2012 09/06/2012
Sample Time [12:17 12:17
Sample Depth|7.00' - 17.00 7.00'-17.00
Laboratory ACTM ACTM
Lab. Number |MC13780-6 MC13780-8
Constituent Units
trans-1,3-Dichloropropene ug/L <0.50 U <0.50 U
cis-1,3-Dichloropropene ug/L <0.50 U <0.50 U
Styrene ug/L <5.0U <5.0U
Toluene ug/L <1.0U <1.0U
o-Chlorotoluene ug/L <5.0U <5.0U
p-Chlorotoluene ug/L <5.0U <5.0U
Trichloroethylene ug/L <1.0U <1.0U
o-Xylene ug/L <1.0U <1.0U
Xylenes,m- & p- ug/L <1.0U <1.0U
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TableE-3 A
SUMMARY OF EQUIPMENT AND TRIP BLANK SAMPLING INFORMATION

[ ]
Pratt & Whitney, East Hartford, Connecticut Lourelro

2012 F& H Buildings Annual Groundwater Monitoring Report

Engineering * Construction « EH&S ¢ Energy * Waste

Sample Information Analysis Information
. Sampled Sample Volatile | Semivolatile - Pesticides/ . Miscellaneous
Location ID Sample ID Sample Date Interval (ft) Class Analyt. Lab. Organics Organics Herbicides PCBs Fuelg/Oils Metals Analyses
EQUIPMENT 1263258 09/06/2012 BKE X X X X
TRIP BLANK 1263259 09/06/2012 BKT X

Page 1 of 1
Printed on 12/06/2012



ATTACHMENT E-1

LEA Standard Operating Procedures



Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Liquid Sample Collection and Field Analysis

SOP ID: 10004
Date Initiated: 02/20/90
Revision No. 006: 12/31/01

Approved By: /s/ Joseph T. Trzaski 12/31/01
Joseph T. Trzaski Date
Senior Scientist
/s/ Nick D. Skoularikis 12/31/01
Nick D. Skoularikis Date

Director of Quality



REVISION RECORD

Rev # Date
Initial Issue  2/20/90
001-004 NR

005 01/15/99
006 12/31/01

Additions/Deletions/Modifications

No record.

No record.

Updated to conform to new SOP format.
Minor revisions throughout.
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SOP ID: 10004

Date Initiated: 02/20/90
Rev. No. 006: 12/31/01
Page 1 of 14

Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Liquid Sample Collection and Field Analysis

1. Purpose and Scope

This document describes procedures to be followed for measurement of static water level
elevations, detection of immiscible layers, well evacuation, sample withdrawal, and field
analyses.

2. Definitions

2.1.  Immiscible layers: The term is used to denote free-phase liquids that may be
present in the aquifer as a result of a release. These liquids may have a density lighter
than water (light non-aqueous phase liquids (LNAPL) or floaters) or heavier than water
(dense non-aqueous phase liquids (DNAPL) or sinkers).

3. Equipment

3.1.  Equipment required for the collection and field analysis of liquid samples

includes:

o Water-level indicator (accurate to 0.01 foot). The size of the instrument
depends on the size of the wells being monitored.

. Distilled water.

o Hand towels.

o Portable volatile organic compound (VOC) analyzer (Photovac

MicroTIP®, Foxboro OVA® or equivalent).

o Interface probe, clear polyvinyl chloride (PVC) or fluorocarbon resin
bailer (if required).

o pH and temperature meter (capable of accuracy to 0.1 pH unit).

o Specific conductivity meter.

o Bailers (clean or disposable) with disposable nylon or polyethylene rope.
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SOP ID: 10004

Date Initiated: 02/20/90
Rev. No. 006: 12/31/01
Page 2 of 14

J Polyethylene plastic sheeting.

o Polyethylene tubing, and appropriate pumping apparatus such as
centrifugal pump, Wattera® pump with fluorocarbon resin foot valve,
peristaltic pump with appropriate tubing, submersible pump or other
appropriate pumping apparatus.

o Clean disposable gloves.

o Field paperwork.

o Sample collection jars.
o Indelible marker.
o Cooler(s) with ice or ice packs.

o Site-specific Health and Safety Plan (as applicable).

o Site-specific work plan, work instructions, drawings (as applicable).

o Personal protective equipment (as may be required by Site Specific Health
and Safety Plan).

o Aluminum foil (if field decontamination is expected).

J Appropriate containers for collection of purge water (bucket, carboy,

55-gallon drum etc.).

4. Procedures

Immediately upon opening the well, the air in the wellhead should be sampled for VOCs
using a portable VOC analyzer, such as a Photovac MicroTIP®. The well cap shall be
opened slightly and the sampling port of the VOC analyzer shall be inserted into the well.
The maximum reading shall be recorded on the appropriate field paperwork. The
instrument shall be zeroed with ambient air prior to the measurement, and the initial and
final readings shall be recorded for each well.

Measures shall be taken during well sampling to prevent surface soils from coming in
contact with the purging equipment and lines. Typically, a polyethylene sheet is placed
on the ground providing adequate coverage for the equipment being used.

4.1.  Detection of Immiscible Layers

4.1.1. If the presence of immiscible layers is suspected or unknown, the
sampling event shall include provisions for detection of immiscible
phases prior to well evacuation or sample collection. Lighter and/or

G:\Projects\0000100\Group 11 Field\10004 Liquid Sample 123101.doc E



SOP ID: 10004

Date Initiated: 02/20/90
Rev. No. 006: 12/31/01
Page 3 of 14

denser immiscible phases may be encountered in a groundwater
monitoring well.

4.1.2. An interface probe will be used to determine the existence of any
immiscible layers, light or dense. Alternatively, a clear fluorocarbon
resin or PVC bailer may be used to determine the existence of the
phases or oil sheen in the well when no accurate determination of the
immiscible layer thickness is required. For Geoprobe®™ wells smaller
than 1” in diameter, an interface probe cannot be introduced into the
well. A small diameter disposable bailer can be used to determine the
existence of any immiscible layers. Alternatively the initial water
purged from a well will be collected and evaluated visually for the
presence of immiscible layers.

4.1.3. If immiscible layers were encountered, the levels of the immiscible
liquids shall be measured to an accuracy of 0.02 feet using an
electronic interface probe capable of detecting the interfaces between
air, product, and water. The interface levels shall be recorded in the
field notebook. Adjustments of the observed head to the theoretical
hydraulic head shall be calculated based on the density conversion
factor associated with the particular non-aqueous phase liquid.

4.1.4. If required, the immiscible layers and groundwater shall then be
purged into 55-gallon 17H DOT drum, which shall be labeled and
characterized for disposal. The immiscible layer shall be collected
prior to any purging activities.

4.2.  Measurement of Static Water Level

4.2.1. The static water elevations in each well shall be measured prior to
each sampling event. This is performed initially to characterize the
site, and in subsequent sampling rounds to determine whether
horizontal or vertical flow gradients have changed. A change in
hydrologic conditions may necessitate modification of the
groundwater monitoring program.

4.2.2. Remove the protective cover and locking cap.

4.2.3. Each well shall have a surveyed reference point located at the top of
the well casing with the locking cap removed. The reference point
shall be easily recognizable, since the personnel conducting the
sampling may differ from one sampling event to the next. If no
distinguishable reference point is present, the measurements shall be
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4.2.4.

4.2.5.

4.2.6.

4.2.7.

SOP ID: 10004

Date Initiated: 02/20/90
Rev. No. 006: 12/31/01
Page 4 of 14

taken from the highest point on the well casing. The absence of a
reference point and subsequent reference point used for the
measurements shall be recorded on the field paperwork.

The following parameters shall be measured with an accuracy of 0.01
ft:

e Depth to standing water.
e Depth to bottom of well.

A water-level indicator will be used for measurement. Due to possible
pressure differences between the well atmosphere and the ambient
atmosphere, the water level will be allowed to equilibrate for 15
minutes following removal of the well cap. The results shall be
recorded in the appropriate location(s) on the appropriate field forms.

Total depth measurements will be compared to original depths to
determine the degree of siltation that may have occurred. This
information shall be noted on the field form. Should significant
siltation occur in any well, the well may need to be redeveloped by an
approved method. This information will also be used to confirm that
the proper well is being sampled (in case of cluster wells).

The portion of the tape immersed in the well shall be decontaminated
during retrieval using a distilled water rinse followed by drying with a
clean wipe, prior to use in another well. This decontamination
procedure shall be amended, as needed, to accommodate the specific
type of contamination anticipated.

4.3.  Field Analysis

4.3.1.

4.3.2.

Parameters that are physically or chemically unstable shall be
measured immediately after collection using a field test meter or other
equipment. Parameters such as pH, temperature, specific conductivity,
and turbidity will be measured in the field, at the temperature of the
well sample. The measurement of additional parameters may be
required dependent upon sampling methods or other site-specific
conditions.

A combination of pH/temperature/specific conductivity meters shall be
used. The meter shall be calibrated prior to use and at the end of the
day using calibration solutions, in accordance with the instructions
provided in the instrument’s operating manual. = Whenever a
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questionable reading (“spike”) is observed the calibration shall be
checked. The calibration shall be checked prior to sampling each well
or well cluster. Calibration information to be recorded in the field
paperwork shall include the temperature, pH, and conductivity
readings in each calibration solution before and after each calibration.

The pH/temperature/conductivity meters shall be placed into a sample
and allowed to stabilize for a minimum of twenty seconds. The
accuracy of measurement shall be 0.1 standard units for pH, and 0.1E
Celsius for temperature. For conductivity, the accuracy shall be as
stipulated by the range of the instrument. The sample shall be
discarded in an appropriate manner upon completion of the analysis.

4.3.3. The pH/temperature/specific  conductivity —meters shall be
decontaminated using a distilled/deionized water rinse between each
sample. To the extent possible, the same probe and meter shall be
used for all measurements at a given site for the duration of
monitoring at the site.

4.3.4. Turbidity of the sample will be measured using a DRT turbidimeter,
Model 15C or equivalent, that has been calibrated in accordance with
the instructions provided in the instrument’s manual. The accuracy of
the measurement shall be to 1 NTU (nephelometric turbidity unit).

4.4. Well Evacuation

4.4.1. Calculate standing water in the well based on the following schedule
and record on the appropriate field form:

Well Diameter Conversion Factor

(inches) (gal/feet)
% 0.01
1 0.041
1Y 0.064
1% 0.091
2 0.163
4 0.654
6 1.47

442, Generally, a centrifugal, submersible, air-lift, bladder, inertial, or

peristaltic pump equipped with a fluorocarbon resin or PVC foot valve
on the end of dedicated tubing, as appropriate, may be used to
evacuate the monitoring wells. Alternatively, evacuation of the wells
may be accomplished using a bailer.
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4.4.3.

4.4.4.

4.4.5.

4.4.6.

4.4.7.

4.4.8.

4.4.9.

4.4.10.

SOP ID: 10004

Date Initiated: 02/20/90
Rev. No. 006: 12/31/01
Page 6 of 14

A new sheet of polyethylene plastic shall be placed on the ground
adjacent to the well. Sampling and purging equipment, such as pump,
tubing, bailers and bailer twine, containers, etc., shall be placed on the
polyethylene sheet, never on the ground.

Don disposable gloves, prepare pump and tubing for insertion into the
well, ensuring that any tubing or pump apparatus is of sufficient length
to reach the appropriate depth for pumping. Pumping shall occur
within the well screened interval as indicated on the well construction
diagram. If the well construction information is not available, the
bottom of the tubing or pump shall be placed 1' - 2' above the bottom
of the well.

Lower the pump and/or tubing gently into the water column to the
appropriate depth and begin pumping.

Measure pH, temperature, specific conductivity, turbidity and other
specific parameters in the well from the first water extracted during the
purging process.

Remove a volume of water equal to 3 to 5 times the standing water
from the well measured into an appropriate container. Purging of the
well shall occur at a slow rate to minimize agitation of the water
recharging the well.

If it is not possible to remove three volumes as described above, due to
slow recovery of the well, the well shall be emptied and allowed to
recover. In slow-yielding wells, whenever full recovery exceeds two
hours, the sample shall be extracted as soon as a sufficient volume is
available for a sample for each parameter.

Measure pH, temperature, specific conductivity, turbidity and other
specific parameters prior to sampling.

Well evacuation is deemed to be complete when the following criteria
have been met:

e pH measurements vary no more than + 0.5 standard units.
e Specific conductivity measurements vary no more than + 10%.
e Temperature measurements vary no more than = 1EC.

e Turbidity measurements (if used) are below 5 NTU, if practicable.
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4.4.11.

4.4.12.

4.4.13.

4.4.14.

4.4.15.

4.4.16.

SOP ID: 10004
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Rev. No. 006: 12/31/01
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Alternatively well purging shall be deemed complete if a maximum of
five well volumes have been removed from the well and/or other site-
specific or method-specific parameters have stabilized.

Measure pH, temperature, specific conductivity and turbidity (and
other specific parameters) again after sampling to determine the
effectiveness of purging and sample stability.

Do neot re-use purging equipment (bailers, rope, tubing, sampling
vials, etc.). Any non-disposable bailers shall be returned to the office
for decontamination. = Pumps shall be decontaminated between
monitoring wells, in accordance with procedures noted in Section 4.7.

Bailer twine and other consumables, such as filter apparatus, shall be
disposed of appropriately.

Record sampler's name, sampling time, volume of water purged,
parameters measured, weather conditions, sample number, analyses
required and all other pertinent information on appropriate field forms,
and complete the chain of custody form. The field paperwork shall
also provide an indication of other field conditions that could
potentially impact water levels (such as a pond being drained, or
presence of a beaver dam in nearby surface water).

As dictated by project-specific requirements and/or groundwater
quality considerations, any water purged from the monitoring wells
shall be stored in properly labeled containers for disposal.

Storage shall be in properly labeled containers approved for storage of
hazardous materials, and in an appropriate designated location at the
site.

4.5.  Sample Withdrawal

4.5.1.

In order to ensure that the groundwater sample is representative of the
formation, it is important to minimize physical alteration (i.e. agitation
during purging and/or sample collection) or chemical contamination of
the sample during the withdrawal process. The sample set shall
include enough dedicated bailers and sample jars to obtain samples
from each well, and additional quality assurance/quality control
(QA/QC) samples such as duplicates, trip blanks and equipment
blanks. In addition, it is recommended to increase the supply of
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sampling equipment and sample jars by about 10% to account for
missing or broken glassware.

4.5.2. Use either an appropriate pump or bailer to purge each well (the same
pump used for purging may be used for sample withdrawal, with the
exception that samples intended for VOC analysis must be collected
using either a bailer or a bladder pump.). Do not reuse a bailer in the
field; used non-disposable bailers shall be returned to the office for
decontamination.

4.5.3. To minimize agitation of the water column, samples shall be collected
from the pump tubing in the following order into pre-labeled sample
containers:

e Extractable organics (semi-volatile).
e Total petroleum hydrocarbons (TPH).
e Poly chlorinated biphenyls (PCBs).

e Metals.
e Phenols.
e C(yanide.

e Chloride and sulfate.
e Nitrate and ammonia.
e Turbidity.

e Radionuclides.

Samples to be analyzed for the following constituents shall be
collected using a bailer, after any pump and tubing have been removed
from the well. Removal of any down hole equipment shall be done
carefully and in a manner that minimizes disturbance of the water
column.

e Volatile organic compounds (VOCs).
e Purgeable organic carbon (POCs).

e Purgeable organic halogens (POX).

e Total organic halogens (TOX).

e Total organic carbon (TOC).
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4.5.5.

4.5.6.

4.5.7.

4.5.8.
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Samples shall be obtained from the monitoring wells as soon as
possible after purging. This may require waiting an extended period
for low-yielding wells.

Samples collected for VOC analysis shall be free of any air bubbles
and inverted upon filling. Bacterial samples shall be collected using
dedicated gloves; taking care not to allow anything to touch the inside
of the sampling container.

Samples collected for dissolved metals analysis, which are to be
filtered in the field, shall be passed through a 0.45 micron (maximum)
filter (either in-line or under negative pressure) prior to placement in
the sample bottle.

In situations where replicate samples shall be required, care shall be
taken to ensure that each sample collected is independent.

In some situations, inorganic parameters may be sampled directly from
a pump after completion of well evacuation procedures.

4.6.  Post Sampling Procedures

4.6.1.

4.6.2.

4.6.3.

As required, upon completion of all sampling procedures for a
particular site, secure the lid of the cooler using packaging tape with
the chain of custody inside.

If the laboratory is local, transport the samples directly to the
laboratory and present them to the sample manager. The representative
of LEA should witness the verification of the chain of custody and
obtain a carbon copy for filing in the project notebook.

If the laboratory is distant, arrange for transport with a reputable
carrier service. Typically, the laboratory specifies the carrier to be
used and provides the shipping papers. The cooler and samples shall
be secured for transport, and all mailing documentation secured onto
the top of the cooler. Unless otherwise specified, delivery shall be
overnight. Friday shipments should be mailed for Saturday delivery,
once confirmed that the laboratory can accept them on Saturday. The
laboratory shall provide confirmation of acceptance noting the
temperature of the temperature blank and any deviations from the
chain of custody.
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4.7.1. Field documentation shall include at a minimum: a chain-of-custody
form, Field Data Record Groundwater Form, Sample Collection Form,
Daily Field Report, Field Quality Review Checklist. Sample labels
shall be used for proper sample identification.

4.7.1.1. The labels shall be sufficiently durable to withstand
immersion for 48 hours without detaching and to withstand
normal handling. The information provided shall be legible
at all times.

4.7.1.2.  The following information shall be provided on the sample
label using an indelible-ink pen:

Sample identification number.
LEA Commission Number.
Date and time of collection.
Place of collection.

Parameter(s) requested (if space permits).

4.7.1.3. A field logbook and/or appropriate field forms will be used
to log all pertinent information with an indelible-ink pen.
The following information shall be provided:

G:\Projects\0000100\Group 11 Field\10004 Liquid Sample 123101.doc

Project and site identification.

LEA commission number.

Identification of well.

Static water level measurement technique.

Presence of immiscible layers and detection
method.

Time well purged.

Collection method for immiscible layers and sample
identification numbers.

Well evacuation procedure/equipment.

Sample withdrawal procedure/equipment.

@

Date and time of collection.
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Types of sample containers used and sample
identification numbers.

Preservative(s) used.
Parameters requested for analysis.
Field analysis method(s).

Whether or not field filtration was performed and
the filter size, if appropriate.

Field observations on day of sampling event.
Record of site activities.

Field personnel.

Climatic conditions, including air temperature.
Status of total production.

Record of non-productive time.

Name of all visitors to the site related to the project.

4.7.1.4.  The chain-of-custody record shall include the following
information:

Company's name and location.
Date and time of collection.
Sample number.

Container type, number, size.
Preservative used.

Signature of collector.

Signatures of persons involved in the chain of
possession.

Analyses to be performed.

Type and number of samples.

A separate entry shall be made for each sample, and within
each sample each case that a different preservative is used.
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4.7.1.5.  The Field Data Record Groundwater Form shall be updated
during the sampling of each well and include the following

information:

. Identification of well.

o Well depth, diameter, depth to water.

o Static water level depth and measurement
technique.

o Purge volume and pumping rate.

o Time well purged.

o LEA commission number.

o Date.

4.8.  Equipment Decontamination

All materials and equipment, which enter a well, must be clean and free of any
potential contaminants. In general, the equipment and materials entering the well
shall be unused and preferably disposable. Any items not considered disposable
should be decontaminated prior to commencing field activities. If field
decontamination is required, the choice of decontamination procedures shall be
based upon knowledge of the site-specific contaminants and as outlined in the
site-specific work plan.

For sites at which the contaminants are unknown, but contamination is suspected,
the decontamination procedures outlined below shall be followed.

4.8.1. Prior to commencing any field activities, the following solutions (as
appropriate for the appropriate contaminants) shall be prepared and
placed into 500-ml laboratory squirt bottles: 10% methanol in water;
10% nitric acid in water; 100% n-hexane; distilled, de-ionized water.

4.8.2. In the field, prepare approximately 2.5 gallons of a solution of
Alconox® (or other suitable non-phosphate laboratory grade detergent)
in tap water in a 5-gallon bucket.

4.8.3. Prepare a piece of 5-mil polyethylene sheeting to underlie the
decontamination area. The sheeting shall be of sufficient size to
contain any accidental discharge of decontamination solutions. The
plastic shall be bermed to contain spills.

4.8.4. The order for decontaminating equipment is as follows:
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1) Detergent scrub.

2) DI water rinse.

3) Hexane rinse (to be used only if separate-phase petroleum product,
other than gasoline, is present).

4) DI water rinse.

5) 10% nitric acid rinse (to be used only when metals are suspected as
potential contaminants).

6) DI water rinse.

7) Methanol rinse (<10% solution).

8) Airdry.

4.8.5. Materials considered disposable such as the bailer cord, pump tubing,
filters, etc. shall not be decontaminated and shall be disposed of in
accordance with all applicable municipal, state, and federal
regulations.

4.8.6. Wrap each piece of decontaminated equipment in aluminum foil, as
appropriate, to maintain cleanliness.

4.8.7. At the end of the project day, dispose of all spent decontamination
fluids and materials such as the polyethylene sheeting and personal
protective equipment in accordance with all applicable municipal,
state, and federal regulations.

5. Quality Assurance/Quality Control

Typically samples taken for Quality Assurance/Quality Control for liquid sample
collection include duplicate samples, equipment blanks and trip blanks. The necessity for
these samples will be outlined in the site-specific work plan. In general, all QA/QC
measures taken during liquid sample collection shall be in conformance with LEA’s
standard operating procedure (SOP) ID 10005. Standard QA/QC measure shall include
the recording of pertinent information as follows:

5.1.  The Field Instrument & Quality Assurance Record, which is a portion of the
Daily Field Report, shall include the following information:

¢ Instrument make, model, and type.
e (alibration readings.
e Calibration/filtration lot numbers.

¢ Field personnel and signature.
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5.2.  The Field Quality Review Checklist, which is a portion of the Daily Field Report,
shall assure the completeness of the sampling round and include the following
information:

e Reviewer's name and date.
e Review of all necessary site activities and field forms.

e Statement of corrective actions for deficiencies.
6. References

6.1. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance
Document, OSWER 9950.1, September 1986.

6.2. EPA, Practical Guide for Groundwater Sampling, EPA/600/2-85/104, September
1985.

6.3. DEDP, Site Characterization Guidance Document, Draft, June 12, 2000.

END OF DOCUMENT
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Quality Assurance/Quality Control Measures
for
Field Activities

1. Statement of Purpose

This document describes procedures to be followed for proper Quality Assurance Quality
Control (QA/QC) practices which shall incorporate all activities associated with sampling
tool and instrument preparation, field measurements and sampling, proper documentation
of field and post-field activities, QC sample preparation, chain-of-custody protocol and
laboratory analytical procedures. The use of specific QA/QC measures is project-specific
as defined in the project work plan. This standard operating procedure (SOP) was
adopted in accordance with the Environmental Protection Agency (EPA) document 7est
Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846).

2. Definitions

2.1.  Trip Blank: An aliquot of organic-free water or equivalent neutral reference
material carried into the field but not exposed.

2.2.  Equipment Blank: An aliquot of analyte-free deionized water processed through
all sample collection equipment.

2.3.  Replicate Samples: Samples that have been divided into two or more portions in
the field.

2.4.  Collocated Samples: Independent samples collected under identical circumstances
in a way that they are equally representative of the parameter of interest.

2.5.  Performance Evaluation (PE) Sample: A sample that mimics actual samples in all
possible aspects, except that its composition is known to the auditor and unknown
to the analyst.

3. Equipment

None
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4. Procedure
4.1. General

4.1.1. All QA/QC sample preparation procedures shall be properly
documented including:

e Name of person(s) or laboratory involved in sample preparation.
e Reagents used.

e Sample number.

e Analyses required.

e Concentration calculations.

e Accuracy of measurements.

e Number, type, size of containers used.

e Preservation method.

e Date and time of sample preparation.

4.1.2. All information shall be included in the field logbook and/or
appropriate field forms, but not necessarily in the chain-of-custody
record except as needed for proper sample identification and analysis.
Blind sample numbers are being used in order not to disclose the
nature of the sample to the laboratory. No information that would

identify the sample as a QA/QC sample shall be included in the
chain-of-custody record.

4.1.3. At the conclusion of each sampling day, a quality control review shall
be conducted using the Field Quality Review Checklist and the Daily
Field Report.

4.2.  QC Sample Preparation
4.2.1. Trip Blank

4.2.1.1.  Contaminated trip blanks may indicate contamination of the
samples during the field trip or shipment to the lab, cross-
contamination between the samples, contaminated sample
vials, or improper handling.

4.2.1.2.  Trip blanks shall be used only with samples that are to be
analyzed for volatile organic compounds.
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One trip blank shall be included per shipping container (cooler)
carrying sample soil and/or groundwater samples that are to be
analyzed for volatile organic compounds

Trip blanks are prepared using analyte-free deionized
organic-free water prior to field activities associated with the
sampling event, usually by the laboratory providing the
sampling containers. Each trip blank is placed in a 40-ml glass
VOA vial and is carried in the same shipping container as the
sample(s). Trip blanks should not be opened at any time
during transport.

4.2.2. Equipment Blank

4.2.2.1.

4.2.22.

4.2.2.3.

4.2.24.

The purpose of an equipment/rinsate blank is to determine if
decontamination procedures were adequate or if any of the
equipment might contribute contaminants to the sample.

An equipment blank is prepared by running analyte-free
deionized water through all sample collection equipment
(bailers, pumps, filters, split-spoon) and placing it in the
appropriate sample containers for analysis. If equipment has
been decontaminated in the field, the equipment blank shall be
collected after decontamination procedures have been
performed.

Equipment blanks shall be used when sampling surface water,
groundwater, soil, and sediment.

One equipment blank shall be collected for each sample
bottle/preservation technique/analysis procedure per matrix per
sampling event, or as otherwise specified in project-specific
documents.

4.2.3. Replicate Samples

4.2.3.1.

4.2.3.2.
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Replicate samples provide precision information on handling,
shipping, storage, preparation and laboratory analysis.

Replicate samples are samples that have been divided into two
or more portions in the field. An example of a replicate sample
is two identical sample bottles filled with water from the same
bailer retrieval. To ensure homogeneity, the bailer should be
emptied into a clean, decontaminated beaker used exclusively
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for the purpose and containing sufficient volume for both
sample containers, and from that into the sample containers.

Replicate samples cannot be used when sampling for volatile
organic compounds.

One replicate sample shall be obtained for each sample
bottle/preservation technique/analysis procedure per sampling
event or one out of every 20 samples, unless collocated
samples are used (see below), or as otherwise specified in
project-specific documents.

4.2.4. Collocated Samples

4.2.4.1.

4.2.42.

4.2.4.3.

4.2.4.4.

Collocated samples provide precision information on sample
acquisition, homogeneity, handling, shipping, storage,
preparation and laboratory analysis.

Collocated samples are independent samples collected in such
a way so that presumably they are equally representative of the
parameter of interest. Examples of collocated samples are
groundwater samples collected sequentially, soil core samples
collected side-by-side, or air samples collected essentially at
the same time from the same manifold.

Collocated samples are especially useful when sampling for
volatile organic compounds, for which replicate samples
cannot be used.

Collocated samples shall be obtained for each sample
bottle/preservation technique/analysis procedure per sampling
event or one out of every 20 samples, unless replicate samples
are used (see above), or as otherwise specified in project-
specific documents.

4.2.5. Split Samples

4.2.5.1.

4.2.5.2.

4.2.5.3.
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The purpose of split samples is to provide an assessment of the
laboratory analytical procedure.

Split samples are collocated or replicate samples sent to two
(or more) different laboratories.

Split samples can be used with any sample media. Split
samples can be used in conjunction with spiked samples (see
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below). In case contradictory results are obtained from the
samples split between different laboratories, the spiked
samples can be used to verify the analytical data (provided that
the spiked samples were properly prepared and the appropriate
documentation is available).

When wused, one split/spiked sample per sample
bottle/preservation technique/analysis procedure per sampling
event or every 20 samples shall be included, or as specified in
project-specific documents.

4.2.6. Spiked Samples

4.2.6.1.

4.2.6.2.

4.2.6.3.

4.2.6.4.

G:\Projects\0000100\Group 11 Field\10005 QAQC 123101.doc

The purpose of spiked samples is to provide information on the
precision of the laboratory analytical procedure. However,
besides a wrong preparation, several other sources of error
exist such as analyte stability, holding time and interactions
with the sample matrix.

Spiked samples are samples spiked with the contaminants of
interest. The compounds used for spiking should be of the
same chemical group as the contaminants being investigated,
but they do not have to be the exact chemical compounds.
Spiking should be carefully designed and performed prior to
the field investigations. Field matrix spikes are not generally
recommended because of the high level of technical expertise
required for proper preparation and documentation.

Can be used with any sample media, however, liquid matrices
are preferred due to uniformity of mixing.

When wused, one split/spiked sample per sample
bottle/preservation technique/analysis procedure per sampling
event or every 20 samples shall be included, or as otherwise
specified in project-specific documents. In order to ensure
defensible data, performance evaluation (PE) samples,
prepared by an independent vendor, are typically being used.
The ordering and handling procedures and record keeping
requirements are discussed in Loureiro Engineering
Associates, Inc. (LEA’s) SOP for Preparation of PE Samples
(SOP 10030).
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4.3.1. The analytical results on QA/QC samples should be evaluated along
with the remaining analytical data as follows:

4.3.1.1.

4.3.1.2.

4.3.1.3.

5. References

No constituents should be detected in the trip blank or
equipment blank.

The relative percent differences (RPDs) shall be computed for
all constituents detected in both duplicate samples used.

The RPD between two measurements (e.g., M1 and M2) is
calculated as follows:

RPD = | M1 - M2 | 100%
(Ml + Mm2)/2 0

Any deviations in the performance evaluation samples shall be
brought to the attention of the laboratory. An investigation
shall then be performed by the laboratory of the method used,
laboratory QA/QC procedures followed, and computations
performed. The laboratory shall report the results of their
investigation and any corrective actions taken.

5.1.  EPA, Test Methods for Evaluating Solid Waste, Physical/Chemical Methods

(SW-846).

END OF DOCUMENT
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Loureiro Engineering Associates, Inc.
Standard Operating Procedure
for
Installing and Developing
Monitoring Wells and Piezometers

1. Purpose and Scope

This standard operating procedure (SOP) is designed to describe the methods and
procedures used to install and develop monitoring wells and piezometers in a water-table
aquifer. Monitoring well and piezometer installation and development shall generally
follow the guidelines presented in the "Handbook of Suggested Practices for the Design
and Installation of Groundwater Monitoring Wells" (United States Environmental
Protection Agency (EPA), 1989), the "RCRA Ground Water Monitoring Technical
Enforcement Guidance Document" (EPA, 1986), and any state or local guidance, or
regulatory documents which are available.

This SOP describes general procedures and guidelines to be followed or consulted for the
proper methods to be used when installing monitoring wells or piezometers in
unconsolidated deposits and bedrock. Because each site is unique and the purpose of the
monitoring wells may vary from installation to installation, no definitive rules can be
established. Throughout this SOP reference to monitoring wells is also intended to mean
piezometers unless specifically indicated otherwise. This SOP also applies to monitoring
wells and piezometers installed by Geoprobe® direct push technologies.

2. Definitions

Geoprobe® Direct Push Machine: A vehicle-mounted, hydraulically-powered machine
that uses static force and percussion to advance small-diameter sampling tools into the
subsurface for collecting soil, vapor , or groundwater samples. Geoprobe® machines ad
tools are manufactured by Geoprobe Systems®, Salina, Kansas.

Prepacked Well Screen (0.5 in and 1.5 in): An assembly consisting of a clotted
polyvinyl chloride (PVC) pipe surrounded by environmental grade sand contained within
a stainless steel wire mesh cylinder. The inner component of the prepacked screen is a
flush-threaded, 0.5 inch Schedule 80 PVC pipe with 0.01 in slots. (Alternatively, a 1.5
inch Schedule 80 PVC pipe can be used). Stainless steel wire mesh with a pore size of
0.011 in makes up the outer component of the prepack. The space between the inner
slotted pipe and outer wire mesh is filled with 20/40 mesh silica sand. Geoprobe®
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prepacked screens are available in sections of various lengts (3 ft or 5 ft)and a nominal
inside diameter of 0.5 in or 1.5 in.

3. Equipment and Decontamination

3.1. Equipment Supplied by the Drilling Contractor:

Drilling rig.

Monitoring well casing.

Monitoring well screen.

Bottom caps, plugs or points.

Centering guides (if they are to be used).

Filter pack sand.

Bentonite.

Cement-bentonite grout.

Mud-scale to measure densities.

Protective casing or road box.

Steam-cleaning apparatus and supplies.

Suitable containers (e.g., Department of Transportation (DOT)-approved
55-gallon drums with liners) for soil cuttings, well development water, and
water generated from steam cleaning.

Metal stamps for permanently marking wells.

All necessary permits and licenses.

If the Geoprobe® is used for well installation, Geoprobe®-specific
equipment for well installation.

3.2.  Equipment Supplied by Loureiro Engineering Associates, Inc. (LEA)

. Field forms.

o Indelible markers.

. Lock(s) and keys.

. Well development equipment (pumps, surge block, bailers, etc.).

. Analytical instrumentation (Analytical instrumentation includes, but is not
necessarily limited to turbidity meters, pH meters, specific conductivity
meters, and thermometers.).

o Calibration supplies for all analytical instrumentation, as appropriate.

. Alconox®, or other non-phosphate laboratory grade detergent.

o 5-gallon buckets.

° Decontamination brushes.

. Distilled, de-ionized water.

° Decontamination fluids (<10% methanol in water, 100% n-hexane, and

G:\Projects\0000100\Group 11 Field\10007 MW 123101.doc E



SOP ID: 10007

Date Initiated: 02/20/90
Rev. No. 006: 08/12/02
Page 3 0of 13

10% nitric acid).
3.3.  Equipment Selection and Specifications
The following specifications will be followed:

Cement-Bentonite Grout: If cement-bentonite is utilized, the cement-
bentonite grout will be a mixture of 95 pounds of Type II Portland
cement, 4 to 6 pounds of powdered sodium bentonite, and 5 gallons of
potable water. The bentonite must be thoroughly mixed with the water
before the cement is added. The cement bentonite grout shall have a
density of 14 pounds/gallon.

Filter Pack Sand: All filter pack sand will be clean, well-rounded
silica sand, in factory-sealed bags. The sand will conform to the most
recent version of the American Water Works Association (AWWA)
Standard AWWA/ANSI A100 for water wells. In brief, the standard
states that filter pack sand will have an average specific gravity of 2.5
with not more than 1% of the material having a specific gravity less
than 2.25. Thin, flat or elongated particles shall not exceed 2% of the
material, no more than 5% of the material shall be soluble in
hydrochloric acid, and the material shall be washed and free of shale,
mica, clay, dirt, loam, and organic impurities.

Bentonite: All bentonite will be pure, additive-free bentonite whether
it is pellets, chips, or powder.

3.4. Equipment Decontamination

3.4.1. Equipment Decontamination for Monitoring Well Installation

All well materials and drilling equipment which are used to construct a
monitoring well or piezometer must be clean and free of any potential
contaminants. All well construction materials not certified by LEA
personnel as decontaminated when delivered will be decontaminated
by steam cleaning before being installed. Drilling equipment must also
be decontaminated, prior to beginning work, by steam cleaning.
Geoprobe® equipment shall be cleaned using a detergent such as
Liquinox®.

All decontamination activities shall be completed at a specially
constructed decontamination pad (or a portable decontamination unit).
The decontamination pad shall be constructed before any drilling
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activity begins. The pad shall be constructed of high-density
polyethylene (HDPE) liner material, of sufficient size and strength to
allow the drill rig access to the pad, and bermed to contain the
generated wastewaters.

3.4.2. Equipment Decontamination for Sampling Equipment and Well
Development.

All materials and equipment used to sample soil or which enter a well
must be clean and free of any potential contaminants. In general, the
choice of decontamination procedures shall be based upon the site-
specific contaminants and outlined in the site-specific work plan.

For sites at which the contaminants are unknown, but contamination is
suspected, the decontamination procedures outlined below shall be
followed.

3421. Prior to commencing any field activities, the following
solutions (as appropriate for the anticipated contaminants) shall
be prepared and placed into 500-ml laboratory squirt bottles:
<10% methanol in water; 10% nitric acid in water; 100%
n-hexane; distilled, de-ionized water. Other chemicals may be
used for decontamination of site-specific contaminants if
needed for decontamination of those contaminants.

3.42.2. In the field, prepare approximately 2.5 gallons of a solution of
Alconox® (or other suitable non-phosphate laboratory grade
detergent) in tap water in a 5-gallon bucket.

3.4.2.3. Prepare a piece of 5-mil polyethylene sheeting to underlie the
decontamination area. The sheeting shall be of sufficient size
to contain any accidental discharge of decontamination
solutions. The plastic shall be bermed to contain spills. The
decontamination for Geoprobe® equipment shall be performed
in buckets or in tubs.

3.424. The order for decontaminating equipment is as follows:

1) Detergent scrub.

2) De-ionized (DI) water rinse.

3) Hexane rinse (to be used only if separate-phase
petroleum product, other than gasoline, is present).

4) DI water rinse.
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5) 10% nitric acid rinse (to be used only when metals are
suspected as potential contaminants).

6) DI water rinse.

7) Methanol rinse (<10% solution).

8) Air dry.

The order of decontamination may change if different
chemicals are used.

3.4.2.5. Disposable materials such as cord shall not be decontaminated

3.4.3.

Procedures

4.1.

Utilities

4.1.1.

4.12.

4.1.3.

4.14.

and shall be disposed of after use.

At the end of the project day, all spent decontamination fluids and
materials, such as the polyethylene sheeting and personal protective
equipment, shall be managed and/or disposed of in accordance with all
applicable municipal, state, and federal regulations.

Notify the appropriate "one call" utility notification service (e.g. Call
Before You Dig at 1-800-922-4455, Contractor ID: 10502) at least
three working days prior to commencing operations on a site. The
locations of all proposed borings must be clearly marked in the field
prior to notification. The Project Engineer/Manager must call and
confirm that each utility has been to the site and has marked their
respective lines.

On private sites, consult with the Owner or other person
knowledgeable about the site as to the locations of potential private or
abandoned utilities and locate these prior to beginning work. Upon the
discretion of the Project Engineer/Manager, a pipe locator can also be
used to assist in locating utilities.

Note that OSHA may have additional requirements for location of
utilities.

All efforts to locate underground utilities (including names of owner or
designee and time) should be properly documented in the field logbook
prior to onset of the work scheduled.
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42. OSHA

42.1. The Senior LEA representative shall be the Competent Person required
by OSHA for all work. However, this does not relieve other LEA
representatives from bringing to his or her attention conditions, which
may be unsafe or present a hazard to the drilling crew, the general
public, or other workers on the site.

4.3,  Monitoring Well and Piezometer Installation

The specific monitoring well installation methodologies are dependent upon the specific
drilling method used. In general, monitoring wells will be constructed through the inside
of the drill stem, once the borehole has been advanced to the desired depth. For
Geoprobe® monitoring wells, the wells will be constructed through the inside of stainless
steel casing.

43.1. Borehole Advancement

If the borehole has been drilled to a depth greater than that at which the well is to
be set, the borehole must be backfilled with bentonite pellets, bentonite chips, or a
bentonite-cement slurry to a depth of approximately one foot below the intended
well depth. Approximately one foot of clean sand must be placed on top of the
backfill to return the borehole to the proper depth for the well installation.

For bedrock monitoring wells, the borehole shall be advanced to approximately
one foot into competent bedrock and the isolation casing grouted into place. The
grout is to be allowed to cure for at least 24 hours before drilling continues. After
the grout has cured, the borehole is to be advanced using the appropriate
technique (e.g., coring, air rotary, mud rotary) to the desired depth. If the borehole
is advanced to a depth greater than that at which the well is to be set, the borehole
shall be backfilled as described above.

For Geoprobe® installed wells and piezometers, the steel casing will be drilled to
the specified depth of the bottom of the well using the Geoprobe® and in certain
cases manually.

4.3.2. Installation of Well Screen and Casing

The appropriate lengths of well screen (with bottom cap, or plug, or well point)
and casing must be joined watertight and carefully lowered inside the drill stem to
the bottom of the borehole. If centering guides are used, they must be placed at
intervals around the well casing, beginning no lower than 5 feet above the top of
the screen.
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4.3.3. Design and Installation of the Filter Pack

After the well screen and casing are installed in the borehole, the filter pack shall
be installed. For monitoring wells in unconsolidated materials, the selection of
the appropriate filter pack material shall be based upon a grain-size analysis of a
sample collected from the intended screen interval. The selection of the
appropriate filter pack material shall be based upon the methodologies presented
in the "Handbook of Suggested Practices for the Design and Installation of
Groundwater Monitoring Wells" (EPA, 1989), the "RCRA Ground Water
Monitoring Technical Enforcement Guidance Document" (EPA, 1986), or any
state or local guidance, or regulatory documents which are available. In the
absence of grain size analyses, the filter pack material shall be selected based
upon an experienced geologist's best judgment as to the appropriate material.

For bedrock monitoring wells, the well screen and filter pack are emplaced
primarily to stabilize the borehole and are therefore not sized in the same manner
as for a monitoring well in unconsolidated sediments. For typical bedrock
monitoring wells, 10-slot well screen is appropriate. The selection of the
appropriate filter pack material shall be based upon the slot size selected for the
well screen.

A filter pack of clean silica sand will be placed around the well screen. Place the
filter pack into the borehole at a uniform rate in a manner that will allow even
placement of the sand. The drill stem shall be raised slowly while the sand is
being placed to avoid caving of the borehole walls; the drill stem shall never be
raised above the top of the filter pack during installation. Using a stainless steel
weight on the end of a fiberglass tape, continuously sound the top of the filter
pack as it is being installed. The filter pack shall extend from a depth of
approximately one foot below the screened interval to a minimum height of one to
two feet above the top of the well screen. However, this length may be adjusted if
it would create the potential for cross-contamination or in the case of shallow
water tables.

A finer-grained sand cap shall be installed for a minimum of one foot above the
filter pack. This height may also be adjusted in the case of shallow water tables.

434. Installation of Impermeable Seal

An impermeable seal at least two feet thick must be placed on top of the fine sand
cap. The seal may be composed of either bentonite pellets or a bentonite slurry.
The pellets must be placed into the borehole in a slow and continuous manner that
prevents bridging. This is especially important in deeper monitoring wells where
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the pellets may have to be emplaced through a considerable depth of standing
water in the borehole.

The bentonite slurry shall be prepared by mixing approximately 15 pounds of
bentonite powder with 7 gallons of water for each one cubic foot of slurry needed.
The slurry shall be emplaced in the borehole via a tremie pipe. The tremie pipe
must be plugged on the bottom and have openings along the sides of the bottom
one foot of pipe. This will allow the slurry to be emplaced into the borehole
without disturbing the fine sand cap. This procedure is especially important for
the relatively deeper wells.

Verify the position of the top of the bentonite seal using a weighted tape measure.
If all or a portion of the bentonite seal must be emplaced above the water table,
hydrate the bentonite with clean water. Allow 30 minutes after adding the water
for the bentonite to hydrate.

The thickness of the bentonite seal may be adjusted for wells completed in
aquifers with shallow water tables.

4.3.5. Installation of Grout Backfill

Place an annular seal of cement-bentonite grout above the bentonite seal. Install
the cement-bentonite grout continuously from the bottom of the annular space to
the ground surface through a tremie pipe. The tremie pipe must be plugged on the
bottom and have openings along the sides of the bottom one-foot length of pipe.
This will allow the grout to be emplaced into the borehole without disturbing the
bentonite seal. Alternatively, a bentonite slurry can be used.

4.3.6. Surface Completion

All monitoring wells will be finished at the surface with a concrete pad (Figure 1).

The concrete pad shall typically be two-feet square and at least four inches thick.
The concrete shall fill the borehole to a depth below the frost line. The pad shall
be constructed in one continuous pour of concrete. Note that some of the cement-
bentonite grout used for the annular seal may have to be removed to install the
concrete pad. A survey pin may be installed in the concrete pad before it dries, if
necessary.

For monitoring wells that will be completed above-grade, a locking steel
protective casing shall be installed in the concrete. The protective casing shall
extend at least three feet into the ground and two feet above ground. For
monitoring wells that will be completed flush, a steel roadbox, suitable for traffic
loads, with a gasketed cover and drain shall be installed.
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Each well will be properly labeled on the exterior of the locking cap or protective
steel casing with a metal stamp indicating the permanent well identifier.

4.3.7. Well Protection Bollards

Guard posts may be installed in high-traffic areas for additional protection. One
to four guard posts would be installed around the protective casing, within the
edges of the concrete pad. If used, guard posts will consist of concrete-filled steel
tubes, at least 3 inches in diameter, painted with multiple coats of epoxy-based
paint to prevent rust. The guard posts would extend at least two feet below
ground and approximately three feet above ground.

4.3.8. Geoprobe® Prepacked Screen Monitoring Well Installation

The installation of prepacked screen monitoring wells in general follows the
following four steps (Figure 2):

43.8.1.  Anchoring the Well Assembly at Depth

In the first step, an expendable anchor point is driven to the desired depth
on the end of a 2.125 outside diameter probe rod string. A prepacked
screen assembly is inserted into the inside diameter of the rod string with
5-ft sections of PVC riser. The screens and riser pipe are attached to the
anchor point via a snap-lock connector. If the monitoring well is to have a
flush-mount finish, it is suggested to prepare a large enough hole to accept
a standard well protector before driving the probe rods.

43.8.2. Providing a Sand Pack and Grout Barrier

The natural formation will sometimes collapse around the well screens as
the probe rod string is withdrawn. This is frequently encountered in sandy
formations below the water table. This provides an effective barrier
between the screens and grout material used to seal the well annulus. If
the formation does not collapse, a sand barrier must be placed from the
surface while retracting the well casing. This procedure needs to be
followed carefully to prevent the grout from reaching the well screens,
potentially giving rise to non-representative samples.

Using a flat tape measure or water level sounder, determine the depth from
the top of the PVC riser to the bottom of the annulus between the riser and
probe rods. If unstable conditions have resulted in formation collapse
(measured depth of 2 to 3 ft), then proceed to 4.3.8.3. if the borehole has
not collapsed, then retract the casing to 1 ft above the screen while adding
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sand. Take measurements with a weighted tape. Continue until 2 ft of
sandpack have been established above the well screen.

43.8.3. Installing a Bentonite Seal above the Screen

Proceed as in section 4.3.4. above. Bring the bentonite seal to within 2 ft
from ground surface to allow well completion

43.8.4. Installing Well Protection.
Proceed as in Section 4.3.6. above.

5. Well Development

Monitoring well development may be accomplished by surging and bailing (or pumping),
or over pumping. Other methods, such as air jetting, backwashing, or air-lift pumping,
shall be avoided because these methods introduce fluids into the formation and may have
unexpected influences on groundwater quality, if only for a short period of time.

Immediately upon opening the well, the air in the wellhead will be sampled for VOCs
using a portable VOC analyzer, such as a Photovac MicroTIP®. The well cap shall be
opened slightly and the sampling port of the VOC analyzer shall be inserted into the well.
The maximum reading shall be recorded on the appropriate field paperwork. The
instrument shall be zeroed with ambient air prior to the measurement, and the initial and
final readings shall be recorded for each well.

Measures shall be taken during well sampling to prevent surface soils from coming in
contact with the purging equipment and lines. Typically, a polyethylene sheet is placed
on the ground providing adequate coverage for the equipment being used.

In addition, the procedures described in LEA SOP ID 10004 in the sections for Field
Analysis, Well Evacuation, and Sample Withdrawal shall be followed.

5.1.  Surging and Bailing

In surging and bailing, a well is developed by alternately surging a short section of
the screen with a tight-fitting surge block. Begin by lowering the surge block to
the top of the screened interval and swab the well with a pumping action with a
typical stroke of 2 to 3 feet. (Begin surging at the top of the well intake to avoid
having loosened material from "sand-locking" the surge block.) Do not surge the
well too violently to avoid damaging the well screen or the filter pack. Remove
the surge block at regular intervals and bail (or pump) the fine material from the
well. Proceed with surging throughout the length of the well screen, being careful
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to avoid hitting the bottom of the well. Check the quality of the bailed water at
regular intervals, as described in Section 5.3.

In cases where a considerable volume of sediment may initially be drawn into the
well, begin surging the well gently in the casing above the well screen. Proceed
with surging and bailing to the bottom of the screened interval.

5.2.  Overpumping

In overpumping, a well is developed by operating a pump in the well at a capacity
which greatly exceeds the formation's ability to supply water. The flow velocity
into the well during overpumping usually greatly exceeds the flow velocity
induced during normal sampling. This increased velocity causes movement of
particles from the formation into the well.

Begin developing the well by installing a suitable pump at the bottom of the well.
Alternatively, a surface-mounted pump with a suction hose may be used if the
drawdown inside the well will not exceed the pump's available lift. The discharge
from the pump shall be directed to approved containers. The pump (or intake
hose) must be equipped with a backflow-prevention valve to prevent introducing
aerated water into the aquifer.

Start the pump and discharge water at the highest practical rate. If the well runs
dry, stop the pump and allow the well to recharge. Check the quality of the
discharged water at regular intervals as described in Section 4.3.

5.3.  Completing Well Development

During bailing or pumping, measure and record water quality parameters to gauge
the degree and effectiveness of development. Typically, pH, temperature, specific
conductivity, and turbidity shall be checked at periodic intervals (but at least every
three well-volumes) until the purge water begins to appear clear. Then
measurements shall be made after each well volume until the parameters stabilize.
The water quality parameters may be considered stable when:

o pH, temperature, and specific conductivity of consecutive measurements
have relative percent differences (RPD), as defined below, of less than
10%; and,

. The turbidity is 5 NTU or less (applicable only in aquifers with low
percentages of fines. This may not be achievable in all situations, but the
turbidity shall be less than 50 NTU and shall stabilize with an RPD of less
than 10%).
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However, in no case shall the development stop before the above criteria are met,
and:

. At least 3 well volumes have been removed; or,
The well has been surged and pumped for at least 30 minutes.

The RPD between two measurements (e.g., M1 and M2) is calculated as follows:

| MI - M2|
RPD =

= 1 0,
M1+ mz)/2 ~ 100

All well development equipment and supplies shall be thoroughly decontaminated
prior to and between each monitoring well. Place all development water into
properly labeled, suitable containers; leave all filled containers in an appropriate
location.

6. Documentation

6.1.

6.2.

Well Development

Well development activities will be documented on the appropriate field forms,
and specifically on the "Field Data Record Groundwater" and "Well Development
Report" forms. Information provided on those forms includes: purge method,
amount of water per well volume, instrument readings after purging of each well
volume.

Monitoring Well Completion Log Forms

During the installation of a monitoring well, complete records must be kept of
quantities and types of all well construction materials used.

A complete geologic log shall be kept during advancement of the borehole for the
well. The procedures for completing geologic logs are presented in Standard
Operating Procedure for Geologic Logging of Unconsolidated Sedimentary
Materials (SOP ID 10015). However, the additional information pertinent to
monitoring well installations shall be recorded on a separate form. A monitoring
well completion form is provided in Attachment 1. In addition typical wellhead
details — one for flush-mount well completions and one for above-grade
completions - are provided as Figure 1. Whenever a monitoring well is installed,
record all appropriate information concerning the quantity of materials used, the
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type and manufacturer of the materials, the mixtures of grouts or slurries, and any
pertinent notes regarding the installation of each well.

After the project is completed, submit a copy of the attached Geologic Soil
Boring/Well Completion Log Request Form along with copies of all Monitoring
Well Completion forms for final typing and entry into the LEA database. The
request form provides information on the types of final logs to be produced, the
scale at which to plot the final forms, and notes common to all reports.

7. Quality Assurance/Quality Control
Quality assurance/quality control (QA/QC) procedures will be followed in compliance
with the site-specific work plan.
8. References
8.1. EPA, RCRA Groundwater Monitoring Technical Enforcement Guidance
Document, OSWER 9950.1, September 1986.
8.2  EPA, Handbook of Suggested Practices for the Design and Installation of
Groundwater Monitoring Wells, EPA/600/4-89/034, 1989.
8.3  Geoprobe, Geoprobe® 0.5-in x 1.4 in OD and 0.75 in x 1.4 in OD Prepacked
Screen Monitoring Wells, Standard Operating Procedure, Technical Bulletin No.
962000, September 1996, revised; June 2002.
END OF DOCUMENT
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Monitoring Well Completion Report
and Well Development Forms
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WELL COMPLETION REPORT

Loureiro Engineering Assoc:at.‘es Inc.

Project: Start Date Well ID
LEA Comm. No. |
Client End Date
Location
Drilling Contractor Logged by
Drilling Method Drilling Foreman
Sampling Method Drill Rig
Groundwater Observation GPS Latitude
Depth at Hours GPS Longitude
Protector
Material Concrete Diameter
Diameter Concrete Thickness
Length Ground
Stickup [ Reference
Key # ' ' Stickup
Cover Type : : Description
Top Seal : : Casing
Top | | Diameter
Bottom | ' Material
| | Stickup
Backfill H
Top I Seal
i Material
Secondary Sand AL
Top '| || Screen
Bottom i Top
Size G Bottom
o Material
Filter Pack i Diameter
Top i Length
Bottom hol Slot Size
Material I
I Miscellancous Materials (Quantity Used/ftem)
Reported depth to bottom of boring ‘| |‘ Cement
o Bentonite Chips
:' ': Bentonite Pellets
Comments I' l| Bentonite Powder
N Grout Weight
Filter Pack Sand
Capping Sand
Well Point
Well Plug
Signature




FIELD SAMPLING RECORD

Loureiro Engineering Associates, Inc. WELL DEVELOPMENT
LEA Comm. No. ~ ’ Page of
Project ’ Date  / /
Location ‘ Time __ : |
Client )
Monitoring Well Number Sample Number(s)
Initial Fiéld Data and Measurements
Depth of Well Reference Used
Depth to Water PID/FID Reading
Height of Column Interface Yes/No Ifyes, Depth Lighter / Heavier
Well Casing Diameter Material General Condition OK Bad
Protector Road Box / Stickup Casing Secure
Ground to Reference Collar Intact
Comments Cover Locked
Other (describe)

Development Information

P';?ﬁ j/gl;;ne Factors Volumes arameter Gallons | Temp (C)| pH (SU) |Spec.Con.| Turbidity | Other
1"-0.041 nitial

1.5"-0.091

2"-0.16

4"-0.65

6"-1.5

Initial Sample Observations
Clear
Colored
Cloudy
Turbid
Odor
Sheen

LITT]

L]

Developement Method Peristaltic Pump / Bailer / Inertial Pump / Other
Field Decontamination? Yes /No If Yes, with what?
Waste Container ID

Additional Comments

[Field Personnel _ ' Signature
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REVISION RECORD

Rev # Date

Initial Issue  06/11/01
001 04/01/02
002 12/02/02
003 04/01/05
004 08/09/11
005 04/01/12

Additions/Deletions/Modifications

Updated to reflect new SOP format.

Updated to reflect stabilization procedures.

Incorporated modified low-flow sampling procedure to include the
use of a peristaltic pump.

Allowed use of plastic tub as secondary containment.

Provided equation for standing water calculation.

Required recording of depth of pump intake.

Required direct calculation of flow rate.

Minor wording changes to improve precision.

Deleted reference since it has been rescinded: [Connecticut
Department of Environmental Protection, Bureau of Water
Management, Permitting Enforcement and Remediation Division.
Site Characterization Guidance Document, Draft, June 12, 2000.]
Added unit conversion information from gallons to liters.
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Loureiro Engineering Associates, Inc.
Standard (perating Procedure
For
Low H ow (Low Stress)
Liquid Sanple llection and Feld Analysis

1. Purpose and Scope

This standard operating procedure (SOP) describes the procedures to be followed for
measurement of static water-level elevations, detection of immiscible layers, well
evacuation, sample withdrawal, and field analyses utilizing low-flow sampling
techniques.

2. Cefinitions

2.1.  Immiscible layers: The term is used to denote separate-phase liquids that may be
present in the aquifer as a result of a release. These liquids may have a density
lighter than water (light non-aqueous phase liquids (LNAPL), which float) or
heavier than water (dense non-aqueous phase liquids (DNAPL), which sink).

3. Equi pnent
3.1.  Equipment required for the collection and field analysis of liquid samples shall
include:

. Water-level indicator (accurate to 0.01 foot).

. Distilled water.

. Hand towels.

. Portable volatile organic compound (VOC) analyzer (Photovac
MicroTIP®, Foxboro OVA® or equivalent).

. Interface probe/clear view bailer (to check for non-aqueous phase liquids,
as appropriate).

o Flow-through cell capable of monitoring pH, temperature, specific-
conductance, oxidation reduction potential (Eh), dissolved oxygen (DO),
and turbidity.

o Polyethylene plastic sheeting and secondary containment units (plastic

tubs).
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. Adjustable rate peristaltic pump, bladder pump (constructed of stainless
steel or Teflon®), adjustable rate submersible pump, or adjustable rate
centrifugal pump. The bladder pump is preferable to the other two types
of pumps.

. Appropriate tubing for the pump used, for instance polyethylene tubing
(1/4 to 3/8 inch outer diameter [0.D.]) for the peristaltic pump

J Clean disposable gloves.

. Alconox®, or other non-phosphate, laboratory-grade detergent.

. Three 5-gallon buckets.

. Decontamination brushes.

o Distilled, de-ionized (DI) water.

. Decontamination fluids (less than 10 percent methanol in water, 100

percent n-hexane (as necessary), and 10 percent nitric acid).

4. Procedure

4.1.

4.2.

Health & Safety Requirements

All health and safety requirements described in the site-specific Health & Safety
Plan and/or Job Hazard analysis shall be observed

Equipment Decontamination

All materials and equipment that enter a well must be clean and free of any
potential contaminants. Do not use any contaminated equipment or materials
which are not designed to be used for groundwater monitoring, even if this means
that the sampling will not be performed as planned.

In general, the choice of decontamination procedures should be based upon
knowledge of the site-specific contaminants and outlined in the site-specific work
plan.

For sites at which the contaminants are unknown, but contamination is suspected,
the decontamination procedures outlined below should be followed.

4.2.1. Prior to commencing any field activities, the following solutions (as
appropriate for the appropriate contaminants) should be prepared and
placed into 500-ml laboratory squirt bottles: less than 10 percent
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4.2.4.

4.2.5.

4.2.6.
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methanol in water; 10 percent nitric acid in water; 100 percent
n-hexane, as necessary; distilled, de-ionized water.

In the field, prepare approximately 2.5 gallons of a solution of
Alconox® (or other suitable non-phosphate laboratory grade detergent)
in tap water in a 5-gallon bucket.

Prepare a piece of 5-mil polyethylene sheeting to underlie the
decontamination area. The sheeting should be of sufficient size to
contain any accidental discharge of decontamination solutions. The
plastic should be bermed to contain spills.

The order for decontaminating equipment is as follows:

1) Detergent scrub.

2) DI water rinse.

3) Hexane rinse (to be used only if separate-phase petroleum product,
other than gasoline, is present).

4) DI water rinse.

5) 10 percent nitric acid rinse (to be used only when metals are
suspected as potential contaminants).

6) DI water rinse.

7) Methanol rinse (less than 10 percent solution).

8) Airdry.

Materials such as the bailer cord should not be decontaminated and
should just be disposed of after each test. Note: Bailers should be used
only to check for LNAPL before sample collection using low-
flow/low stress procedures. A bailer may be used to check for
DNAPL only after all sample collection equipment has been
removed from the well.

At the end of the project day, dispose of all spent decontamination
fluids and materials such as the polyethylene sheeting and personal
protective equipment in accordance with all applicable municipal,
state, and federal regulations.

4.3.  Sample Collection

4.3.1.

Immediately upon opening the well, the air in the well head will be
sampled for VOCs using a portable VOC analyzer, such as a Photovac
MicroTIP® or equivalent. The instrument shall be zeroed with ambient
air prior to the measurement, and the highest reading observed shall be
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recorded for each well. Measurements should be taken until
stabilization of the readings has occurred.
4.4. Detection of Immiscible Layers
44.1. Should evidence warrant, a sampling event shall include provisions for

the detection of immiscible phases prior to well evacuation or sample
collection. LNAPLSs are relatively insoluble liquid organic compounds
with densities less than that of water (1 g/ml), while DNAPLs are
organic compounds with densities greater than that of water. Lighter
and/or denser immiscible phases may be encountered in a groundwater
monitoring well.

4.4.2. An interface probe will be used to determine the existence of any
immiscible layers, light or dense. Alternatively, a clear fluorocarbon
resin or PVC bailer may be used to determine the existence of the
separate phases or oil sheen in the well when no accurate
determination of the immiscible layer thickness is required. As noted
above, efforts to detect LNAPL only can be performed prior to sample
collection. Efforts to detect DNAPL can be performed only AFTER
sample collection has occurred.

4.4.3. Should elevations of the immiscible layers be required, levels of the
fluids shall be measured to an accuracy of 0.01 feet using an electronic
interface probe capable of detecting the interfaces between air,
product, and water. The interface levels shall be recorded on the field
form. Adjustments of the observed head to the theoretical hydraulic
head shall be calculated based on the density conversion factor
associated with the particular non-aqueous phase liquid.

444, If LNAPL is detected in a well, collection of a groundwater sample
from that well is not recommended unless otherwise specified in the
site-specific work plan or work instruction.  However, if a
groundwater sample must be collected from that well, low-flow
sampling is the recommended technique, although care must be taken
to minimize mobilization of the LNAPL into the zone from which the
sample will be collected. This is best accomplished by ensuring that
the tubing or pump intake is placed well below the interface of the
separate phase liquid with the water in the well.
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45. Measurement of Static Water Level

45.1.

45.2.

45.3.

45.4.

4.5.5.

45.6.
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The static water-level elevations in each well shall be measured prior
to each sampling event. This is performed initially to characterize the
site, and in subsequent sampling rounds to determine whether
horizontal or vertical flow gradients have changed. A change in
hydrologic conditions may necessitate modification of the
groundwater monitoring program.

Remove the protective cover and locking cap from the well.

Make sure the well is properly labeled if there can be any question
about the well 1.D. based on location (i.e., more than one well in close
proximity to each other). If the well cannot be clearly identified,
either based on location or by a specific label of some kind on the well
itself, clearly indicate that fact on the field sampling record, water-
level measurement form, and/or field paperwork. A measurement of
depth-to-bottom of the well can be made in an attempt to clarify the
well 1.D., but this should only be performed if the well will not be
sampled for at least 12 hours in order to minimize any potential effects
from disturbance of sediment that may have accumulated at the bottom
of the well. Otherwise, a depth-to-bottom measurement can only be
made after the well is sampled, as indicated in Section 4.5.5.

Each well shall have a surveyed reference point located at the top of
the well casing with the locking cap removed. The reference point
shall be easily recognizable, since the personnel conducting the
sampling may differ from one sampling event to the next.

The following parameters shall be measured with an accuracy of 0.01
foot:

e Depth to standing water.

e Depth to bottom of well (after all liquid samples have been
collected from the well).

A water-level indicator with a fiberglass tape will be used for
measurement. As a result of possible pressure differences between the
well atmosphere and the ambient atmosphere, the water level will be
allowed fifteen minutes to equilibrate upon removal of the well cap. If
excess pressure is encountered, the water level will be allowed greater
than fifteen minutes to equilibrate upon removal of the well cap. The

results shall be recorded on the appropriate field form(s).
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45.7. Total depth measurements will be compared to original depths to
determine the degree of siltation that may have occurred. This
information shall be noted on the field forms. Should significant
siltation occur in any well, the well shall be redeveloped by an
approved method.

4.5.8. The portion of the tape immersed in the well shall be decontaminated
during retrieval using a distilled water rinse followed by drying with a
clean wipe, prior to use in another well. This decontamination
procedure shall be amended, as needed, to accommodate the specific
type of contamination anticipated.

4.5.9. The static water level should be monitored and recorded throughout
the purging and sampling of each well.

4.6.  Field Analysis

4.6.1. Parameters that are physically or chemically unstable shall be
measured using probes that are inside a flow-through cell. Such
parameters as pH, temperature, specific conductance, DO, Eh, and
turbidity will be measured in the field at the temperature of the well
sample.

4.6.2. Parameters such as pH, temperature, specific conductance, DO, and Eh
shall be measured using a flow-through-cell (YSI model 6820 or
equivalent). The meter shall be calibrated prior to use and at the end
of the day using supplied solutions in accordance with the instructions
provided by the manufacturer.  Calibration information will be
recorded in the field before and after each calibration.

45.3 Turbidity can be measured with a separate turbidimeter, although
some flow-through cells include a turbidimeter. It is useful to have a
separate turbidimeter on hand to check the validity of the turbidity
values obtained using the flow-through cell if there is difficulty
reaching low turbidity values or if the turbidity readings recorded do
not seem to be consistent with visual observation of the water samples.
All samples, including turbidity samples and samples to be submitted
for analysis, must be collected before the groundwater passes through
the flow-through cell to prevent cross-contamination by potentially
stagnant fluid within the flow-through cell. This can be accomplished
by using a bypass assembly or disconnecting the tubing from the flow-
cell inlet prior to sampling.
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4.7. Well Evacuation

4.7.1. Calculate the volume of the standing water in the well based on the
following information and record on the appropriate field form:

Well Diameter Conversion Factor Conversion Factor
(inches) (gallons/foot) (liter/foot)
2 0.163 0.617
4 0.654 2.48
6 1.47 5.56

Alternatively, the volume of standing water in the well can be
calculated using the equation noted below, with the measurement of
the well radius (r) in inches:

3.14 x (r/12)? x 7.48 = gallons per foot of standing water

3.14 x (r/12)% x 28.3 = liters per foot of standing water

The total volume of water in the well using this equation or the above
information is determined by multiplying the value calculated or
indicated by the depth of standing water in the well.

4.7.2. Generally, a peristaltic pump, bladder, submersible, or air-lift pump
equipped with appropriate tubing of inert materials (such as
polyethylene), shall be used to evacuate the monitoring wells.

4.7.3. A new piece of polyethylene plastic shall be placed on the ground
adjacent to the well. Sampling and purging equipment such as the
pump, tubing, containers, etc., shall be placed on the polyethylene
sheet and/or a plastic secondary containment unit, never on the
ground.

4.7.4. The pumps and tubing shall be prepared for insertion into the well
while wearing disposable gloves. Make sure that any tubing or pump
apparatus is of sufficient length to reach the appropriate depth for

pumping.
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4.7.5. Lower the pump and/or tubing gently into the water column to the
midpoint of the saturated portion of the screened interval, unless
otherwise specified. A site-specific sampling plan may specify a
specific sampling depth, or provide specific criteria for the selection of
intake depth for each well, but as a default, the tubing/intake should be
placed at the midpoint of the saturated portion of the screen. Record
the actual depth at which the tubing/intake is placed. If
the saturated portion of the screen is less than 3 feet, the tubing or
pump intake should be placed no closer than 1 foot from the bottom of
the well. If the column of water in the well is less than 6 inches,
serious consideration must be given to sampling the well, since it is
not clear that the water in the well will be representative of water in
the aquifer. If samples are collected from a well under these
conditions, the limited volume of water should be specifically noted in
the field paperwork.

Start the pump at the lowest speed setting and slowly increase the
speed until discharge occurs. The initial pumping rate shall be
approximately 0.1 liters per minute, however, the pumping rate shall
not exceed 0.25 liters per minute. Measure the water level to ensure
that drawdown in excess of 0.3 feet does not occur in the well. Adjust
the pumping rate as necessary until little or no drawdown occurs. At
least one actual measurement of the pumping rate should be conducted
once drawdown stabilizes. That measurement should be made using a
suitable measurement device for the volume anticipated over a
measurement period of at least 20 to 30 seconds. Record the actual
pumping rate on the field sampling record.

If the drawdown exceeds 0.3 feet, reduce pumping rate if possible. If
drawdown still does not stabilize at a depth above the pump intake,
shut the pump down and allow the well to recharge. It should be noted
that a stable drawdown of approximately 0.3 feet is desirable but not
mandatory. Stabilization of the drawdown at a depth greater than 0.3
feet is acceptable, as long as the depth at which stabilization occurs is
above the pump intake. However, it is important that the stabilization
depth is clearly recorded and maintained.

4.7.6. Monitor and record the water level and pumping rate at a minimum of
every three to five minutes during purging. Calculate the volume of
the discharge tubing, bladder pump (if used), and the flow-through
cell. Monitor and record indicator field parameters (turbidity, pH, Eh,
DO, temperature and specific conductance) in the well from the first
water extracted during the purging process and at least every three to

©
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five minutes thereafter. Stabilization is considered to be achieved
when three consecutive readings are within the following limits and no
increasing or decreasing trend in the data can be observed:

e Turbidity (10% for values less than 5 and greater than 1 NTU).
It should be noted that achievements of turbidity levels less
than 5 NTUs are not mandatory but efforts should be made to
collect a groundwater samples with the lowest turbidity
achievable.

e DO (10%, measured as milligrams per liter).
e Specific Conductance and Temperature (3%).
e pH (+/- 0.1 unit).

e ORP/Eh (+/- 10 millivolts).

4.7.7. If after 2 hours of purging or the purging of three well volumes,
(whichever comes first) the field parameters have not stabilized,
purging may be discontinued to allow sample collection. Similarly, if
it is not possible to obtain stabilization as described above as a result
of slow recovery of the well, the well shall be evacuated and allowed
to recover, at which point the samples should be collected
immediately. The appropriate sampling forms shall include a notation
that sample collection occurred without stabilization.  Samples
obtained from slow-yielding wells shall be collected as soon as a
sufficient volume is available for a sample for each parameter.

4.7.8. Do not re-use purging equipment. Pumps shall be decontaminated
between monitoring wells, in accordance with procedures noted in
Section 4.1.

4.7.9. Record sampler's name, sampling time, volume of water purged,

parameters measured, weather conditions, sample number, analyses
required and all other pertinent information in the field notebook
and/or appropriate field forms, and complete the chain of custody
form.

4.7.10.  Any water purged from the monitoring wells shall be stored in
appropriate containers until the laboratory analyses are available.
Then it should be disposed of in accordance with all applicable local,

state and federal requirements.
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4.7.11. Storage shall be in containers approved for storage of hazardous
materials and in an appropriate designated location at the facility.

4.8. Sample Withdrawal

4.8.1. In order to ensure that the groundwater sample is representative of the
formation, it is important to minimize physical alteration (i.e. agitation
during purging and/or sample collection) or chemical contamination of
the sample during the withdrawal process.

4.8.2. Use an appropriate pump to purge each well; the same pump used for
purging shall be used for sample withdrawal.

4.8.3. The samples shall be collected at a location before entering the flow-
through cell. To minimize the effects of water column agitation on
sample quality, samples shall be collected from the pump tubing in the
following order into pre-labeled sample containers:

e VOCs.
e Total petroleum hydrocarbons.

e Extractable organics (semivolatiles).

e PCB:s.

e Metals.
e Phenols.
e Cyanide.

e Chloride and sulfate.

e Nitrate and ammonia.

e Turbidity.

e Radionuclides.

e Purgeable organic carbon (POCs).
e Purgeable organic halogens (POX).
e Total organic halogens (TOX).

e Total organic carbon (TOC).

4.8.4. Samples shall be obtained from the monitoring wells as soon as
possible after purging. This may require waiting an extended period
for low-yielding wells.
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4.8.5. Samples collected for VOC analysis shall be free of any air bubbles
and inverted upon filling. Bacterial samples shall be collected using
dedicated gloves; taking care not to allow anything to touch the inside
of the sampling container.

4.8.6. Samples collected for metals analysis, which are to be filtered in the
field, shall be passed through an appropriately sized filter prior to
placement in the sample bottle. Pre-rinse the filter with approximately
25 to 50 milliliters of groundwater prior to collecting the samples for
filtered metals analyses. Filter sizes will generally be either 10
microns for metals that could be present as colloids or adsorbed onto
colloids that could be mobile in the aquifer or 0.45 microns for
dissolved metals. The appropriate filter size for the individual project
must be provided in site-specific work instructions.

4.9. “What If” Scenarios

4.9.1. Certain field conditions may be encountered that influence the choice
of equipment to be used or altogether limit the feasibility of low-flow
sampling techniques. The following is a brief description of select
scenarios to provide field personnel with a guideline if similar
circumstances are encountered

4.9.2. Turbidity

4.9.2.1. If turbidity measurements do not stabilize as described
above after 2 hours of purging or the evacuation of three
well volumes, whichever comes first, sample collection can
be initiated. Record observations of the color, clarity, and
other observable characteristics of the groundwater (such
as the presence or absence of particles) in the field
paperwork

4,9.22. If samples are being collected for analysis for total
(unfiltered) metals and the turbidity has not stabilized
below 10 NTU, a sample for additional analysis for metals
should also be collected after being filtered in the field
through an in-line 10-micron filter, if specified in the work
instructions.

4.9.3. Peristaltic Pump
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4.9.3.1. Difficulty may be encountered while advancing the flexible
polyethylene peristaltic pump tubing to the desired depth
within a deep well or older well. Excessive friction may
result from the tubing contacting the sidewall of the well
casing or accumulations of material on the well casing (i.e.
mineral and bacterial deposits). In these scenarios, the
tubing may coil within the well during advancement and
prevent the desired depth from being attained. Efforts to
weight the tubing should be attempted before using
alternate pumping techniques.

4.9.3.2.  If such well conditions are expected, a bladder pump or
other submersible pump should be used instead of a
peristaltic pump. A bladder pump provides sufficient mass
on the tubing to allow for advancement in deep or older
wells.

4.9.3.3. A peristaltic pump cannot be used to sample wells in which
the depth to water is greater than approximately 25 to 30
feet.

4.9.4. Sampling Depth

4.9.4.1. If conditions exist that prevent the appropriate pump or
tubing from being advanced to the midpoint of the
saturated portion of the screened interval, low-flow
sampling techniques shall not be used. Instead, sampling
shall be conducted using conventional purging and
sampling techniques, as described in LEA SOP 10004
entitled Liquid Sample Collection and Field Analysis.
Justification for not using low-flow sampling techniques
must be provided in the field paperwork.

4.10. Field Documentation

4.10.1. Field documentation shall include at a minimum: a chain-of-custody
form, Field Data Record Groundwater Form, Sample Collection Form,
Daily Field Report. Sample labels and sample seals shall be used for
proper sample identification.

4.10.1.1. The labels shall be sufficiently durable to withstand
immersion for 48 hours without detaching and to withstand
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normal handling. The information provided shall be legible
at all times.

4.10.1.2. The following information shall be provided on the sample
label using an indelible pen:

Sample identification number.
Date and time of collection.
Place of collection.

Parameter(s) requested (if space permits).

4.10.1.3. Appropriate field forms will be used to log all pertinent
information with an indelible pen.  The following
information shall be provided:

Project and site identification.

LEA commission number.

Identification of well.

Static water level measurement technique.

Presence of immiscible layers and detection method.
Time well purged.

Collection method for immiscible layers and sample
identification numbers.

Well evacuation procedure/equipment.
Sample withdrawal procedure/equipment.
Date and time of collection.

Types of sample containers used and sample
identification numbers.

Preservative(s) used.
Parameters requested for analysis.
Field analysis method(s).

Whether or not field filtration was performed and the
filter size, if appropriate.

Field observations on day of sampling event.
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Record of site activities.

Field personnel.

Climatic conditions, including air temperature.
Status of total production.

Record of non-productive time.

4.10.1.4. The Field Sampling Record shall include at a minimum the
following information:

Identification of well.
Date and time of collection.
Name of collector.

Sample number.

4.10.1.5. The chain-of-custody record shall include the following
information:

Company's name and location.
Date and time of collection.
Sample number.

Container type, number, size.
Preservative used.

Signature of collector.

Signatures of persons involved in the chain of
possession.

Analyses to be performed.

Type and number of samples.

4.10.1.6. The Field Data Record Groundwater Form shall be updated
during the sampling of each well and include the following
information:

Identification of well.
Well depth, diameter, depth to water.
Static water level depth and measurement technique.
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e Purge volume and pumping rate.
e Time well is purged.

e Measurements of initial field parameters and all
subsequent readings.

e Any specific circumstances, as described above, such as
field filtering, lack of stabilization of parameters, water
characteristics, etc.

e LEA commission number.
e Date.
e Depth of pump intake or tubing intake

4.10.1.7. The Daily Field Record shall include the following
information:

e Client's name, location, LEA commission number, date.
e Instrument make, model, and type.

e Calibration readings.

e Calibration/filtration lot numbers.

e Field personnel and signature.

4.10.1.8. The Daily Field Record shall assure the completeness of
the sampling round and include the following information:

e Reviewer's name, date, and LEA commission number.
e Review of all necessary site activities and field forms.

e Statement of corrective actions for deficiencies.
5. References

5.1. United States Environmental Protection Agency (EPA), Region I. Low Stress
(Low Flow) Purging and Sampling Procedure for the Collection of Groundwater
Samples from Monitoring Wells, July 30, 1996, Revision 2.

5.2.  EPA. Groundwater Sampling Guidelines for Superfund and RCRA Project
Managers — Groundwater Forum Issue Paper, Office of Solid Waste and
Emergency Response, (EPA 542-S-02-001), May 2002.
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5.3. Robert W. Puls and Michael Barcelona, EPA. Low-Flow (Minimal Drawdown)
Ground-Water Sampling Procedures, in Groundwater Issue, (EPA/540/S-95/504),

April 1996.
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RESULTS OF PERFORMANCE SAMPLE EVALUATION /_\
[ J
Pratt & Whitney, East Hartford, Connecticut: Willow Pond I Ourelro

Page 1
Engineering ¢ Construction ® EH&S ¢ Energy ® Waste

Location Identifier: Performance

Sample Identifier 1266371 09/27/2012  08:57 Performance Evaluation, Water
Chemical Name Reported . Qualifiers R.L. M.D.L. Units Dil. Lab. Lab. Number Reference Upper Limit Lower Limit Result
Concentration

1,1,1,2-Tetrachloroethane ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,1,1-Trichloroethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
1,1,2,2-Tetrachloroethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
1,1,2-Trichloroethane ND<1.0 U 1.0 1.0 ug/lL 1 ACTM MC14490-3
1,1,2-Trichlorotrifluoroethane ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,1-Dichloroethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
1,1-Dichloroethylene ND<1.0 U 1.0 1.0 ug/lL 1 ACTM MC14490-3
1,1-Dichloropropene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,2,3-Trichlorobenzene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,2,3-Trichloropropane ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,2,4-Trichlorobenzene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,2,4-Trimethylbenzene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
1,2-Dibromo-3-Chloropropane ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
1,2-Dichloroethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
1,2-Dichloropropane ND<2.0 U 2.0 2.0 ug/L 1 ACTM MC14490-3
1,3,5-Trimethylbenzene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
1,3-Dichloropropane ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
2-Hexanone ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
4-Isopropyltoluene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Acetone ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
Acrylonitrile ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Benzene ND<0.50 U 0.50 0.50 ug/L 1 ACTM MC14490-3
Bromobenzene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Bromodichloromethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Bromoform ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Bromomethane ND<2.0 U 2.0 2.0 ug/L 1 ACTM MC14490-3
Butyl Benzene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
Carbon Disulfide ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
Carbon Tetrachloride ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Chlorobenzene ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Chlorodibromomethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Chloroethane ND<2.0 U 20 20 ug/lL 1 ACTM MC14490-3
Chloroform 2.6 1.0 ug/L 1 ACTM MC14490-3 FALSE POSITIVE
Chloromethane ND<2.0 U 2.0 2.0 ug/L 1 ACTM MC14490-3
Dichlorodifluoromethane ND<2.0 U 2.0 2.0 ug/L 1 ACTM MC14490-3
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Ethylbenzene ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Ethylene Dibromide ND<2.0 U 20 20 ug/lL 1 ACTM MC14490-3
Hexachlorobutadiene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Isopropylbenzene (Cumene) ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Methyl Ethyl ketone ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Methyl Isobutyl ketone ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
Methyl tert-Butyl ether ND<1.0 U 1.0 1.0 ug/lL 1 ACTM MC14490-3
Methylene Chloride ND<2.0 U 2.0 2.0 ug/L 1 ACTM MC14490-3
Methylene Dibromide ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Naphthalene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
Propylbenzene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
Styrene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Tetrachloroethylene 142 1.0 ug/L 1 ACTM MC14490-3 62.0 74.2 39.1 FAIL
Tetrahydrofuran ND<10 U 10 10 ug/lL 1 ACTM MC14490-3
Toluene ND<1.0 U 1.0 1.0 ug/lL 1 ACTM MC14490-3
Trichloroethylene 288 25 ug/L 25 ACTM MC14490-3 92.0 110 68.0 FAIL
Trichlorofluoromethane ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
Vinyl Chloride 327 1.0 ug/lL 1 ACTM MC14490-3 34.0 51.0 19.9 FAIL
Xylenes,m- & p- ND<1.0 U 1.0 1.0 ug/lL 1 ACTM MC14490-3
cis-1,2-Dichloroethylene 349 25 ug/L 25 ACTM MC14490-3 84.8 104 66.7 FAIL
cis-1,3-Dichloropropene ND<0.50 U 0.50 0.50 ug/L 1 ACTM MC14490-3
m-Dichlorobenzene ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
o-Chlorotoluene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
o-Dichlorobenzene ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
0-Xylene ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
p-Chlorotoluene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
p-Dichlorobenzene ND<1.0 U 1.0 1.0 ug/L 1 ACTM MC14490-3
sec-Butylbenzene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
sec-Dichloropropane ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
tert-Butylbenzene ND<5.0 U 50 5.0 ug/lL 1 ACTM MC14490-3
trans-1,2-Dichloroethylene 228 1.0 ug/lL 1 ACTM MC14490-3 98.1 124 73.8 FAIL
trans-1,3-Dichloropropene ND<0.50 U 0.50 0.50 ug/L 1 ACTM MC14490-3
trans-1,4-Dichlorobutene ND<5.0 U 5.0 5.0 ug/L 1 ACTM MC14490-3
Location Identifier: Performance
Sample Identifier 1266372 09/27/2012  09:00 Performance Evaluation, Water
Chemical Name Reported . Qualifiers R.L. M.D.L. Units Dil. Lab. Lab. Number Reference Upper Limit Lower Limit Result
Concentration
Arsenic (unfiltered) 0.0067 0.0040 0.00099 mg/L 1 ACTM MC14490-4 0.00700 0.00769 0.00605 Pass
Barium (unfiltered) 0.388 0.05 0.00028 mg/L 1 ACTM MC14490-4 0.400 0.435 0.364 Pass
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Cadmium (unfiltered) 0.0937 0.0040 0.00019 mg/L 1 ACTM MC14490-4 0.100 0.106 0.0877 Pass
Chromium, Total (unfiltered) 0.2 0.01 0.0006 mg/L 1 ACTM MC14490-4 0.200 0.218 0.182 Pass
Copper (unfiltered) 0.0396 0.025 0.00085 mg/L 1 ACTM MC14490-4 0.0400 0.0436 0.0360 Pass
Lead (unfiltered) ND<0.0050 U 0.0050 0.0013 mg/L 1 ACTM MC14490-4
Mercury (unfiltered) ND<0.00020 U 0.0002(0.000011 mg/L 1 ACTM MC14490-4
Nickel (unfiltered) 0.581 0.04 0.00025 mg/L 1 ACTM MC14490-4 0.600 0.657 0.544 Pass
Selenium (unfiltered) ND<0.01 U 0.01 0.0014 mg/L 1 ACTM MC14490-4
Silver (unfiltered) ND<0.0050 U 0.0050 0.00069 mg/L 1 ACTM MC14490-4
Zinc (unfiltered) 0.0300 0.02 0.00033 mg/L 1 ACTM MC14490-4 0.0300 0.0331 0.0272 Pass
Location Identifier: Performance
Sample Identifier 1266373 09/27/2012  09:45 Performance Evaluation, Water
Chemical Name Reported . Qualifiers R.L. M.D.L. Units Dil. Lab. Lab. Number Reference Upper Limit Lower Limit Result
Concentration
Arochlor 1016 ND<0.25 U 025 0.25 ug/L 1 ACTM MC14490-5
Arochlor 1221 ND<0.25 U 025 0.25 ug/lL 1 ACTM MC14490-5
Arochlor 1232 ND<0.25 U 025 0.25 ug/lL 1 ACTM MC14490-5
Arochlor 1242 ND<0.25 U 025 0.25 ug/L 1 ACTM MC14490-5
Arochlor 1248 1.0 0.25 ug/L 1 ACTM MC14490-5 1.29 1.77 0.669 Pass
Arochlor 1254 ND<0.25 U 025 0.25 ug/lL 1 ACTM MC14490-5
Arochlor 1260 ND<0.25 U 025 0.25 ug/lL 1 ACTM MC14490-5
Arochlor 1262 ND<0.25 U 025 0.25 ug/L 1 ACTM MC14490-5
Arochlor 1268 ND<0.25 U 025 0.25 ug/L 1 ACTM MC14490-5
Location Identifier: Performance
Sample Identifier 1266374 09/27/2012  10:30 Performance Evaluation, Water
Chemical Name Reported . Qualifiers R.L. M.D.L. Units Dil. Lab. Lab. Number Reference Upper Limit Lower Limit Result
Concentration
Total Petroleum Hydrocarbons (CT ETPH) 0.706 0.080 mg/L 1 ACTM MC14490-6 1.500 1.820 0.457 Pass
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DEEP Reasonable Confidence Protocol - Data Quality Assessment Worksheet

Project: PWCTEH:F & H Buildings Groundwater, East Hartford, CT L@

Commission #: 88UT136
Laboratory: Accutest Engineering * Construction * EH&S * Energy * Waste
SDG: MC7631

Date Samples Collected: 1/31/2012

Note 1: Initial and continuing calibration QC non-conformances have been evaluated but are not included in the following DQA spreadsheet.
Note 2: Bias High: reported result may be lower, RLs are accepted as reported.

Bias Low: reported result may be higher, RLs may be higher.
Note 3: Only samples with QC non-conformances are included below.

Sample Number /
Location ID Depth Lab Number Batch ID/QC | Dilution Parameter Parameter Type Outlier (%) | Low Limit | High Limit Bias Footnotes

[ HB-Mw-05 ] NA | 1249871UF (MC7631-1) | [ [ No QC Issues [ [ [ [ [ [




DEEP Reasonable Confidence Protocol - Data Quality Assessment Worksheet

Project:
Commission #:
Laboratory:
SDG:

Date Samples Collected:

PWCTEH:F & H Buildings Groundwater, East Hartford, CT

88UT136
Accutest
MC13780

9/6/2012

I Sureiro

Engineering * Construction * EH&S * Energy * Waste

Note 1: Initial and continuing calibration QC non-conformances have been evaluated but are not included in the following DQA spreadsheet.
Note 2: Bias High: reported result may be lower, RLs are accepted as reported.
Bias Low: reported result may be higher, RLs may be higher.
Note 3: Only samples with QC non-conformances are included below.
Sample Number / Lab
Location ID Depth Number Batch ID/QC | Dilution Parameter Parameter Type QOutlier (%) | Low Limit | High Limit Bias Footnotes
EQUIPMENT NA 1263258 (MC13780-2)| MC13780-2 1 All PCBs SURR 23 30 150 Low
EQUIPMENT NA 1263258 (MC13780-2)| MSP2103-BS 1 1,2,4-Trichlorobenzene REC 69 70 130 Low
EQUIPMENT NA 1263258 (MC13780-2)| MSP2103-BS 1 Trans-1,4-Dichloro-2-Butene REC 50 70 130 Low
EQUIPMENT NA 1263258 (MC13780-2)| MSP2103-BS 1 Naphthalene REC 50 70 130 Low
EQUIPMENT NA 1263258 (MC13780-2)| MSP2103-BS 1 2,2-Dichloropropane REC 53 70 130 Low
HB-MW-07 NA 1263255 (MC13780-4)| MSP2103-BS 1 1,2,4-Trichlorobenzene REC 69 70 130 Low
HB-MW-07 NA 1263255 (MC13780-4)| MSP2103-BS 1 Trans-1,4-Dichloro-2-Butene REC 50 70 130 Low
HB-MW-07 NA 1263255 (MC13780-4)| MSP2103-BS 1 Naphthalene REC 50 70 130 Low
HB-MW-07 NA 1263255 (MC13780-4)| MSP2103-BS 1 2,2-Dichloropropane REC 53 70 130 Low
HB-MW-08 NA 1263256 (MC13780-6) | MSP2103-BS 1 1,2,4-Trichlorobenzene REC 69 70 130 Low
HB-MW-08 NA 1263256 (MC13780-6) | MSP2103-BS 1 Trans-1,4-Dichloro-2-Butene REC 50 70 130 Low
HB-MW-08 NA 1263256 (MC13780-6) | MSP2103-BS 1 Naphthalene REC 50 70 130 Low
HB-MW-08 NA 1263256 (MC13780-6)| MSP2103-BS 1 2,2-Dichloropropane REC 53 70 130 Low
HB-MW-08 NA 1263257 (MC13780-8) | MSP2103-BS 1 1,2,4-Trichlorobenzene REC 69 70 130 Low
HB-MW-08 NA 1263257 (MC13780-8) | MSP2103-BS 1 Trans-1,4-Dichloro-2-Butene REC 50 70 130 Low
HB-MW-08 NA 1263257 (MC13780-8) | MSP2103-BS 1 Naphthalene REC 50 70 130 Low
HB-MW-08 NA 1263257 (MC13780-8) | MSP2103-BS 1 2,2-Dichloropropane REC 53 70 130 Low
TRIP BLANK NA 1263259 (MC13780-1)| MSP2103-BS 1 1,2,4-Trichlorobenzene REC 69 70 130 Low
TRIP BLANK NA 1263259 (MC13780-1)| MSP2103-BS 1 Trans-1,4-Dichloro-2-Butene REC 50 70 130 Low
TRIP BLANK NA 1263259 (MC13780-1)| MSP2103-BS 1 Naphthalene REC 50 70 130 Low
TRIP BLANK NA 1263259 (MC13780-1)| MSP2103-BS 1 2,2-Dichloropropane REC 53 70 130 Low




Appendix F

Select Constituent Concentration Graphsfor HB-MW-07
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HB-MW-07 - Select Volatile Organic Compounds

Pratt & Whitney, East Hartford, Connecticut: F and H Buildings 2012 Annual Groundwater Monitoring Report
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HB-MW-07 - Total Petroleum Hydrocarbons
Pratt & Whitney, East Hartford, Connecticut: F and H Buildings 2012 Annual Groundwater Monitoring Report
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HB-MW-05 - Total Chromium
Pratt & Whitney, East Hartford, Connecticut: F and H Buildings 2012 Annual Groundwater Monitoring Report
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Appendix G

Post-Remediation Maintenance Monitoring Forms
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